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get information from articles 
and advertisements in American 
Machinist which often helps us 
in our manufacturing operations. 


WHAT’S IN THIS ISSUE 


THE TOOLMAKER SUGGESTS 

Every toolmaker has, 1 am sure, 
piaycd ollen anti leivcntly lor a tool 
designer \\ho knovss what its all 
about, who can hgurc out which toler- 
ances have to be close and which do 
not wdio never tries to put a guide pin 
and a drill bushing m the same hole 
What s more, 1 11 bet every toolmaker 
has at some time or other started for 
the engineering department with a 
ball pern hammer m his hand and 
murder in his hcait 

Thus It is a real pleasure to read 
ovei an article that spends its time 
talking the taits ol hie lor tool de 
signers Ci P Lehmann, ot CrI ’s Plas 
tics Department at Pittslicld, Mass , 
does just that in talking about ' Mold 
Design lor Plastics, pa^^c It 

tells one after anothei of the little 
things that art. so important to the 
balance sheet the tricks that make 
the dilfertnce between piotit .iml loss 
on a particLilai molding job 

It's (actual and piaclical, and shows 
that Mr I ehmann has had tlu prae 
tical experitnce at toolmaking that he 
pnvatel) feels esery gooil tool de 
signei must ha\e undei his belt 



G. P LEHMANN 


PRODUCTION CONTROL 

Ten years ago, C hestcr Lord (then 
associate editor on Ami Kic AN Ma 
tliiNiST) and 1 used to argue about 
management by the Exception Piinci 
pie It was C hcstcj's idea and he'd 
tried most of it in piactKc with good 
icsults that production departments 
should be organized on a progressive 
basis As long as parts came off the 
line without trouble, keeping things 
rolling was a clerical operation But 


when inaeeuracies or shortatres de\el 
oped, executives were brought in to 
handle the problem, hrsL the super 
visor, then the loicman, and so on, 
as high as necessary to break the 
bottleneck 

( hester is gone now but one ot his 
ideas still sticks in mind that o( a 
control board which would show 
everything about a pioduction job at 
a glance Herbert Chase reports an 
other example on page a bar 

chart control board designed by S A 
( rosby, chief engineci of Spec cl Prod 
nets ( o , which utilizes lengths ol col 
oicd cord to tiack Ihoiisands of small 
pait'. th lough various ^hc^p operations 
Its cjuiikly adjustable gives a run 
ning check on whit s going on and 
it s simple and economical to make 
It may be the answer to )f>//i prodiu 
tion ICC Olds problem 

CART AND HORSE 

So much has been written abcjut 
the relative merits ol various cutting 
maten ds, that consideiations ol their 
pros and cons olten obscure the moie 
basi^ problem ol selecting the propci 
maclui . D W Mclior of |ones N 
T.amson emieavois U) gel hoi se and 
cait 111 propel iclationship m What 
Tools for I Liming, beginning on 
page 106 It lists and discusses all 
the lactois v\hieh must be considered 
111 deciding between automitu lathe 
and turiet I itlu lo' i jxiiliculai o[s 
eralion 

FIERCEST 

As the w II chums roll, Unde Sam 
begins to look lo lus detcnscs whuh 
todiiy musi include iiiplancs by the 
Ihousaiid And liciccst ol his fighting 
planes IS the Boeing flying lorircss 
lor which an aimadas of the woihl 
ha\c nothing but the gieitc'.t rcspcit 
One immcihite task is lo produce the 
tc^itiess on a pioduction basis At the 
moment, Boeing is turning out one 
c\cry four days, major ircilit foi 
wluch must be gi\en the huge steel 
jigs jsu lured on pages lOS and lOO, 
which bring mass output aibaritagcs 
to limited lot construction 

SIDNEY'S SOLUTION 

All the bureaus and coordinating 
boards in the country^ cant turn out 
one good journeyman machinist be 
cause training a mechanic is a loial 


and an iiuhviclual problem it takes 
cooperation between local plants and 
local slIiooIs to proMcle tlu ground 
w'ork, then careful handling dl along 
the line 'Theie must be piopei bat 
amt ol School theory and shop prae 
tiee, ot technical training ami juac 
tical txpcnciue I he small town o! 
Sidney, Ohio, home of Monuih Ma 
chine Tool (o, Lued just this pioh 
lern and emerged with whu Wen 
dell I Whipp, Monarch s pri sidcnl, 
calls a practical solution But let Mi 
Whipp tell you about it, beginning on 
page 



ALSO . . , 

Inscjsh 1 Ixaiash goes on vvith his 
sc lies on die design disi iissing 'Tips 
loi the Du Designer, page '’(Kt 
I (i Magralh ol An H dm lion dis 
cusses flame gmigmg in tin sciond 
pait of lus article on modem ippliia 
lions t)f the oxyacelylcne Ouch Also 
Slime tips on c|Liuk mnmng m ol 
new mailiiius In ginning on p ‘"t )7 

COMING 

A humdingci is the article on 
apprenticeship m (he m inul ai lui ing 
mdusliies by Waltci Simon Wision 
sm State Supervisoi ol Appicntice 
sluji Watch foi It 111 Ami iuc an Mx 
( JiiNlsi lor July ’ I In ihc same 
issue will be lop notch articles on 
time ejLicnching fiom Republic Sled 
how to hob small gc us, the second 
pirl ol our series on liigh Iciupcratuic 
luhncation and the louilh ol Mr 
Karjsh s seuies on die maintenance as 
well as another one of the extremely 
jsopular pages ol 'Short ( uts loi the* 
Small Shop 
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Metal sheets for aircraft and automobiles are sheared to micrometer accuracies on 
Cincinnati All-Steel Shears, and accurate Cincinnati Steel Press Brakes form parts that 
fit together easily. 


Write for recommendations on your job. 


Ill l!i 
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Practical molds for plastics 

BY G P LEHMANN PLASTICS DEPAR'^ ML NT GENERAL EL ECTRIC COMPAN t 


Well designed molds, properly 

constructed, ore indispensable 

to trouble-free operation in a 

plastics plant. The designer 

should have molding experience 

imin MU sc\cfi pnruipal f)pcs 
oL molds in use in (lit plistks mdus 
ir) These ire (1) the tlish mold 
(2) the linded plunder mold (^) 
llic loidin^ pi Uc mohl (f) the 
st r ii^ht plunder mold (')) the mjei 
tion mold (6) the ti insftr mold 
ind (7) the SLih e ivity mold Bll luse 
Jt IS uneconomuil m tlie use ol iiiold 
in/^ mitenil the suh l iMty type mohl 
is not in Lommon use 

The flash mold is the simplest to 
build md nperite It is thereloie 
widely used As sliown m I i/; I 
this type of mold is eh ir leten/cd by 
1 mohl iivily tlie sides of whieh ter 
mm lie shirply on i le\el with the 
top surfaee of the lower mold mem 
her Ihe plunitcr completely enters 
the mold cuity forcing tlie mohlmy^ 
eompOLind up the sides until the e\ 
cess miteriil is pm hed off to i sery 
thin fin or flish between the eutolf 
surtates of plunj^^er nd cnity The 
entire piessm^^ fore is suppnited by 
the hon^ontil inectme, sutlaees Jt 
IS Aise to distribute this pressure over 
i Jir/^ei irei by lenme, riised puls 
of ipproxim itely the sime height is 
the eutoff surfue 

When Llesi/^nm^ this type of mohl 
keep the following eonsideritrons m 
mind Ihe cuied compound exerts 
relitively hudi frietionil resist inre 
to the opening of a mold so the top 
md bottom plates must be hea\y 
enough md listened seeurely enough 
to the mold pirts to withstind the 
forces exerted by the pull bark cyl 
inders Also guide pms md guide 
pm bushings should be listened se 


curely I hey must lx so ground that 
they will position the two hihcs of 
the mold perfectly while illowing 
them to slip IreeU together 

Ihe bottom ste ini retainer shoe 
should be proxided with riised pads 
It the sime height is the top of the 
tiMty so IS to distribute tne pres 
sure which otherwise would be con 
centrited mi tlie ^utofT surf ices ol the 
mold ciMty Steim ret line r shoes 
which frime the plunger md cuity 
should liue the recesses which con 
tun these members niichined to ca 
ictly the sime si/e so tint (he 
plunger md cuity m ly be ground it 
the sime time 

The designer should cheek the 
mechmi il stresses m ill parts ol 
the mold plying espeu il ittentioii to 
the ihstmce between pirallels md 


iddmg extri supports in cist they 
ire found necessiiy Knoik out bars 
should be Lheikcd to be certim that 
they will not bend under tlie stress 
of removing the rnohled pirt Knock 
out pins with well lueled heads 
should be listened to this pJile by 
the pm ret liner plite the holes in 
whicli siiould be enough lirger thin 
Ihe pms tint there will be allow ince 
for the xpansion of the mold when 
heated Steam lines should be placed 
Lxneith the i u ity whertvei possible 
but ilwiys iroLind Ihe cuity and 
plunger 

C le in out slots must be piovided 
between the top plite md the plunger 
let liner shoe if it is ntcessiry tint 
mold pms entei the plunger for 
proper line up or lor mv other rea 
son Sifcty pms ire used to pievent 
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F/r/. c In the londinu slinc t\/^c mold ijic londiin/ f^Infr rrsis on hoi lorn 

sii'nm retainer sluu' and the eai^ify. Piish rods reset the knoeh-ont bar 


damaiLit to knock -out pins and mold 
cavil ic.s by pushing I he knock -oul 
bar back irUo the molding position as 
the press closes. 'I'hcy should be 
large enough to withstand the mold 
closing pressure, lunally, all assenv 
bly screws must be of such size that 
they will withstand the stresses set 
up in opening or closing I he mold. 

Loading Plate Molds 

In cases where the- design ol a 
mold cavity is such that an unusually 
large space is rec|uireLl lor the mold 
ing comj'iound, it is more economical 
to use a loailing plate mold as showm 
in Fig. 2^ th.\n to machine this space 
in the cavity. 'Fhe loading plate rests 
on top of the bollom steam retainer 
shoe and the cavity, but is carried 
with tlic top mold member when the 
press opens, thus permitting tlie 
use of shorter knock-out pins. Push 
rods are used to reset the knockout 
bar. 

Guide pins must be long enough 
so that m closing they will pass 
through the loading plate and into 
the lower mold member before the 
plate comes in contact with the eaV' 
ity. Loading plate molds must be so 
designed tlial when the mold is open 
there is room for the press operator 
to work both between the plate and 
the bottom of the plunger and be- 
tw'ccn the plate and the top of the 


cavity, d'he plate itself should be 
long enougli to accoinmotlale pusli 
down rods on each end. 

Landed plunger molds, big. \ are 
\ery little different from flash molds. 
Whereas, in a Hash mold the culoll 
(KCurs at the upper level ol tlie t>ot 
tom mold member, in a landed 


plunger mold this cut-off cxeurs at 
a pre determined distance below the 
top of the cavity. Although some 
complications arise from excess mold- 
ing material being trapped in the 
cavity, a passage can be provided to 
allow the excess to escape. How^ever, 
it is sometimes best to design the 
mold without these passages and later 
provide the size found necessary by 
actual trial in sampling. The landed 
plunger mold is especially adapted 
to the molding of parts with thin 
sections since the line-up of mold 
members is very accurate. 

What has been said in the preced- 
ing paragraphs concerning Hash type 
molds and landed plunger molds can 
be said about straight plunger molds. 
Fig. L wuth the exception that in a 
straight plunger mold the plunger 
enters the cavity without resting on 
a land or liorizontal cutoff. This 
construction causes lull pressure to 
be exerted on the molding conapound 
and results in greater densiheation of 
molded parts. It also results in vary- 
ing w'all-thicknesses, which may he 
objectionable. 

Injection Molds 

dliermoplaslic molding i ompounds 
are most economically moldeLl in in- 
jeition molds like that in Fig. V 
Such materiaK generally recjuire much 
higher pressures than do standaial 
compression molding materials, d'he 
presses which are available for injec- 
tion molding have such restricted 
spates between strain rods tliat an en 
1 1 rely different tec hmtjue must be em- 


6u/ale p/ns^ 


pf'n^ ^ - 
bushing 


LviTajWy pins - - 
''errods 




S'; 'v. 



iP/onger ^Topphte 


Top reMnershoe 

— P/pe plugs 

ivr-' CaviTy 

- BoHom reiainer slKte 
Maid pins 
j.. . - Steam phfe 
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Knockout pins 

j Support pins 
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J'ifj. J — -. Ji t'iinii y of all(i)iiiicnl of mold viciuhrys mnkrs the hiiidrd plunger 
mold csperiallv suituhir for parts with very thin sections 
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ployed in design of the molds. Amonc 
the many items to he considered are 
proper support to withstand the 
higher pressures, tlie correct design 
and plaLcment of sprues and gates, 
intCTlocks vvliere line-up is impor- 
tant, and sudiLient anchorage of mov- 
able mold members. In view of the 
extremely Jiigh pressure invohed, it 
is especially important that the mold 
members sliould be properly lined up, 
and that the butting surfaces of the 
meeting members should be perfectly 
finished Because ol this close fit, it 
is necessary to jirovuie means for 
venting the aK that would otherwise 
be trapped in the mold when it is 
closed in the press. 

Transfer Molds 

Transfer muljmg is similar in 
many respetts lu injection molding, 
but differs in that transfer molding is 
applied to the injection of a heal- 
sottened thermosetting material into 
a heated mold, whereas injection 
molding is applied to the injection 
of a heal softened thcrmoplastc male 
rial into a (normally) Loid or chilled 
mold. Tig. 6 sliows an example ol a 
Iransler mold witli a transfer plunger 
entering transfer well and with limit 
stud. The advantages to be gained 
from the use of transfer mohling are 
that cleaning costs on the molded 
parts are gre.illy reduced, more deli- 
cate inserts and pins may be used tlian 
would ollierwi.se l)C possible, and 
closer tolerances on dimensions ol the 
finished part can be met. 

The molding compounds used in 


compression molding of plastics 
products have an abrasive action on 
the surfaces of the mold members. 
Alter a tew hundred thousand parts 
haA’e been molded in even the best 
ot hardened steel moMc a neneptible 
amount ot wear takes place. In order 
to reduce the wear ol compounds .md 
to lengthen the useful life of a mold 
It is well to apply a fairly heavy 
chroiniiiin plate (().()() 1 to 0,002 in, 
generally is considered sutlicienl) to 
all parts oi the mold (hat come in 
contact with the compound. 

An exception to this rule is the 
case in vvhicli it is desired that (he 


molded parts either remain in ilic 
cavity or be extracted on the plunger 
when the mold is opened. In such 
ca.scs, the molded part w ill remain on 
the mold member which is not plated, 
TTie advantages to he gained from 
the use of chromium plating are 
longer mold life because ol greater 
hardness, greater abrasive resistance 
and greater corrosion or staining re 
sislaiue, and decrea.sed mLinufactur 
mg cost ol molded parts because the 
lower cocihe ienl ot triclion allovss 
easier cxlraction. The lenglli of time 
recjuired to "break in" a mold has 
been cut down by diroiniuin plating 


Iroin about tw'o weeks to two or 
three hours. Worn mold members 
can be built up to the proper dimen- 
sions by chromium jdating and will 
then usually outlast the original un- 
plated mold. 

Design Considerations 

In the design of any of the pre- 
Mou.sly mentioned molds, a num- 
ber of items must be kept const antly 
in mind by the designer. T he type 
ol molding material must be known, 
since any Iwm or more materials 
which might lie used might recjuire 
different molding pressures and tern 
jieratures. T hese materials might re 
Ljuire different shrinkage allowances 
to compensate for the decrease in 
size of the molded part when it is 
ext I acted from the mold. 

T he designer must know whelhei 
the molding material will be in bulk 
form or whether it will Ise cum 
pressed into a preform. Tlie form ol 
the molding material determines the 
loading space reL|uired. The location 
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Fiij, () — (Iraiinuj costs arc lo^o jor plastic parts produced in transfer-type 
molds '^oliich inject heat softened inateriitl into a heated mold 



and the* .size of ^uiide pins arc based 
on the mold size and con.slriu tion. As 
mcaitioned above, heatin^i^ channels 
shoidd be formed arourul the cavity 
and plunjj^er and beneatfi the cavity. 
In all cases where the cavity is ma* 
chined out ol the same block as the 
steam retainer shoe, ample distance 
(at least ^ in.) should he allowed be 
Iw^een the cavity w'alis and tlie heat- 
init channels. The design should be 
studied to determine the proper lo 
cation tor knockout pins. These pins 
should be ample in size and in num- 
ber, in order to assure proper ejec- 
tion ot the molded part with little or 
no pin maintenance. 

Mold pins, or projections in the 
mo hi wdiich lorm holes in the molded 
part, should be checked for proper 
proportions. It is important that the 
lenchhs of slender pins do not ex- 
ceed twdcc their diameter. Draft or 
tapered sides should be used where 
allowed by the desi^m ami in the 
lacj^esl amounts possible, in order to 
facilitate extraction of the molded 
part. I'he necessity for and the lo 
cation of pull pins and wed^^es must 
be determined. The desirability of 
making a mold member in sections 
or in one piece must be decided. 
Wliatever else is done, designs 
should be checked to be sure that it 


is possible to make the mold parts 
Another item lor the desiiiner's 
i onsideration is the steel to be used 
lor the various mold parts. Past ex- 
perience has c^one far tow'ard narrow- 
iOji; the field ol suitable materials, 
hoday there are only a few' special 
steels w'hich are beinit used, for 
liobbed mold eax ities, a spec iai i^rade 


Limiting Age 

MANY SHOP TRAIN INC. courses limit 
the minimum ai;e of applicants to 21 
years. In some cases it is youn^'er, tre 
cjuently 1 8. In view of the shortage of 
trained men and the likelihood of 
greater demand, it might be wise to 
modify some of our ideas on this 
subject. 

d’hcrc may be cases where men ox er 
2 1 can afford to start work at appren- 
tice w^ages. If they can and want to 
— it is dillicult to see why they should 
not have an apportunity to become 
skilled mechanics. 

Shop.s w^hich maintain training 
courses for operators, or for men to 
become skilled in the operation of 
one or more special machines, do not 
find age a barrier. "Old dogs can learn 


of carbon-chrome-silicon steel is re- 
cjuired for the hard, tough master or 
hob that is pushed into the equally 
special SAP 3110 bobbing steel. 

SAP .^312 steel is used for ma- 
chined parts of molds, both compres- 
sion and injection. This steel, as well 
as the SAP 3110 bobbing steel, must 
be case-hardened after the parts have 
been finished to their final form in 
order to provide the necessary sur- 
face-hardness and strength. In the 
case-hardening furnace a case of 
0.040 to 0.030 in. is applied to the 
mold parts and to test pieces wdaich 
subsequently xvill be broken lo check 
depth. Small mold pins are made of 
music W'ire, while larger pins are 
made of drill rod. 

It should be notctl that the SAP 
numbers given above are merely in- 
dications of the basic formulations ol 
the steel used lor molds. The steel 
manulacturers have done consider- 
able w'ork on improving the process- 
ing ol these special steels and, as a 
result, the toolmaker has been gixcn 
materials wuth better machinabilty, 
greater slrengtli, better hardening 
properties, and more freedom from 
inclusions. Our plastics department 
employs a metallurgist wdio spends 
his time trying lo find materials and 
methods for molds. 

Molds are an indispensable part ol 
the plastics industryc Such molds, if 
poorly designed, can be a source of 
endless annoyance and loss to the 
molder. Properly designed molds 
w ill give high production over a long 
service life. A good background of 
practical experience in all of the 
jshases of the plastics molding busi- 
ness is one ol the greatest assets of 
a mold designer. 


of Trainees 

new' tricks,’’ and many become skilled 
in OUT or more lines. 'Phey usually 
have a greater feeling of responsibil- 
ity, because of age and previous ex- 
perience, than very young men. 

A case in mind is a young man of 
34 wlio has w'orked in machine shops 
and apparently has decided mechan- 
ical leanings. He w'ants to be a thor- 
ough all ’round machinist but is bar- 
red Irom all apprentice training 
courses that he has contacted so far. 
He is walling to start at apprentice 
rates of pay, and would probably 
learn much more rapidly than the 
average apprentice because of his shop 
experience. The chances arc that he 
would be a first class machini.st of 
value to almost any shop. 
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B/ WtNDI-LL W WHtPP PRESIDENT MONARCH MACI INC KXX COMPANY 


Industrial training must be 
brought down to earth it it 
is to be effective. The sooner 
we start thinking in terms ot 
local needs, the sooner will 
Shop X in Town Y get results 

INDI siR’y needs n )rL Inincd men 
hxcept in the very ilepths ot tie pres 
Sion (tierc nc\ci hi\c hecn enou/^h 
properly triined men in Amerkin in 
dustry to meet current needs When 
e^el business Ins emei^kd tiom i 
slump Hill stirted uphill there his 
always been i si ramble to seiurc suth 
(rained men n were niilible Only 
when the supply bcLame smillcr thin 
the demind has business set sen 
OLisly about (raining new ones 

A lew industries hi^e de\ eloped 
thorou^^h ipprcntneship tinning and 
learners triinin^ pro^mams But ap 
prentiieship pro^^ams iccounl for 
only a small pereenli/,k ot the total 
number ot men to be trained ind 


lie designed ihieHy toi nun e\ 
petted liter to irii\e it supenisory 
positions Ltirners prot^rams is put 
into jsrictiee ire olten idmitltdly 
short teim limited itfiirs desi med to 
meet an iinmediite emei^ent\ 

I here his been i hope tint some 
sort ot i cooper ili\e pi in or or 
i^nmzition mijL,ht be set up ind op 
eiiled by the industiies within i i om 
munity tor the trunin/^ ot men loi 
mdiistiial OLtupitions But to ill in 
tents ind puijMises this is a iheoiy 

When Muitionil edu ation lu/^in 
to de\el )p some yens i^o theie w is 
a (endeney upon the pirt ot i i^mod 
man\ mdusti i ihsts to teel that the 
sJioeils could I lively take o\er the 
jO"i ot triinmL, men While schools 
did pro^e ol immense s ilue m pio 
aiding youn^ men with groundwork 
fui indiis'^riil jobs it w is soon 
leirruil tint no imount ol ethic ition 
etnild tike the place ot ictciil trim 
m/^ m the shop 

By ind laii^'c this whole pittuie 
bills into no jsarlituhr pattern It 
is simply a /general hod^epodeje 
1 here lias not been de\ eloped iny 
major tormuli any one broad pru 
(leil method, foi training' men 


VC h it dots this me in ^ Does i( 
me in th it in this p ii lu ul u field in 
lusli \ his ( illen dow n I hv s it 
mt in I h il I he sc hools h i\ t 1 illen 
down^ 1 don I think so loi i mmult 

1 think tint iht schools liiNt bten 
doini; i mir\ clous joli i onsidei inu; 
the rither pissi\e ittiliide which in 
dustry Ills shown low ird them 1 hey 
hi\e m 111 Lone iboul tlie joh m 
the only pru (nil w ly in which it 

I in be done by tlu (ompimes m 
euh lommumty tickling their Irani 
in;^ prtiblems in tlu h;^ht ol their 
ow n p irticLil II tilt unist iru t s 

the kale idosc ojse which (odai s 
tinning piilure piesenls is to my 
mind proof positne tfiil the training 
of men is not i blinket pro[)ositJon 

II IS something whicli compmics ii d 
communities c m ind must undeili c 
on tlie bisis of (heir own needs md 
t u ihties 

Ihe JTioment the subject is ip 
proaihed from tins point ot mcw iI 
eases to become i compile ited in 
tional problem It becomes mste id i 
specific local prolilem suliicientb 
oetinite md concrete to be c ipible ol 
scdution 

lor instance Mr |ones jsresident 
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of tlie ABC Company, might lx able 
to contribute little to a national sym- 
posium upon the sul)jcct of employee 
training. But as to his own plant, he 
knows that right now he necils seven- 
teen machinists. He would like to 
have at Ica'.i six boys starting in his 
plant each year on an apprentice.ship 
training basis; and he wishes that the 
young fellows applying for jobs had 
a little more praitical knowledge 
about his particular business and the 
kind of machines which they are ex- 
pected to operate. 

That is much the situation which 
confronted the industries of our small 
town of Sidney, Ohio, and we have 
worked out what for us at least has 
been a practical solution. 

In the first place, w'c fell that wc 
w^ould not have lo go outside of Sid 
ney fur our new^ men even in view' 
of a substantial expansion in busi- 
ness. "(his meant that we would 
probably take into our employ every 
year a number of the boys from Sid- 
ney schools. 

Obviously each company could 
work out for itself, in whatever way 
seemeil most praclital for its own re- 
quirements, ajsprentice training 
courses or learners’ or other training 
programs fur the boys to tackle as 
soon as they got inlo the shop. The 
factor w'iiich w'orried us w^as the 
educational one. 

Our boys, particularly our high 
school graduates in Sidney, had just 
as good a vcxalional education as 
graduates of similar .schools in other 
cities but they didn’t know enough 
about Sidney industries, and about 
the machines to be operated in Sid- 
ney plants. 

Equipment Supplied Gratis 

It seemed to us that our high 
school might be interested in hav- 
ing facilities which would enable 
them lo teach the hoys at least some 
of the rudimentary principles of the 
kind of work which js done in the 
various factories in Sidney. From 
that point on, it w\cs simply a matter 
of working out details. 

Under the Smith -Hughes law, the 
schools could obtain from the fed- 
eral and state governments a grant 
of half of the salaries of teachers 
needed for vocational training. The 
stumbling block in the past had been 
the cost of equipment, the cost of 
supplies and materials, am^ the cost 
of pow'cr and maintenance. 

The industries of Sidney agreed 
lo .supply the machines and mate- 
rials. Lathes, drill presses, planers, 
shapers, metal-melting furnaces, 
heat-treating furnaces, hand tools for 
the machinist trade, steel bar.s. sheets. 


bolts and screws were contributed. 
The increased expense to the school 
system, therefore, was confined 
largely to the cost ot power and 
maintenance. 

In mo.sl communities, school train- 
ing courses comparable to those in 
vSidney would be absolutely impos- 
sible without the cooperation of the 
industries of the community. The 
school simply could not alford to pay 
for the equipment and materials re- 
quired. Where this is attempted by 
school funds alone, it often happens 
that equipment is so limited and 
materials so few and inferior that 
the "training" is little better than 
Iheory and provides no real prepara- 
tion for actual shop practice. 

Boys Set Advance Training 

As to results (his is what the Sid 
ney High SchtKd training program 
means to our owm company. Because 
the boys who come to us from our 
high school have already operated 
machine tools and learned something 
about them, our company in our 
training program, can .skip righi over 
those first few' days or weeks of Lom- 
pi etc bewilderment which are inevi- 
table and w'hic h have to be paid for 
when boys come into a plant wdlliout 
any previous farnilainty with the type 
of machine used in that plant. In 
short, those boys can go to w^ork im- 
mediately on a productive basis. 

The school authorities in Sidney 
are just as pleased as are Sidney’s in 
dustries with the co-operative plan 
which we have in effect. 

It not only gives' them equipment 
and tools to go with it enables them 
to do a really vocational job. It helps 
tliem to give their boys the kind of 
training which is keyed into the em 
ployment needs of their own city. 

Why can’t an arrangement like 
(his one be extended, at least experi- 
mentally, to hundreds of other com- 
munities ? 

This plan is founded upon two 
very simple premises- the school 
fits its training courses lo the indus- 
tries in its own community, and the 
industries in the community provide 
the school with proper training 
equipment and materials. 

Note that this sort of cooperative 
arrangement is not one designed to 
help merely the apprentice training 
men the .small percentage who are 
chosen as candidate.s for future super- 
visory positions. This program fol- 
lows the broad principle of educating 
the young men in a community to be 
able to take their places in the in- 
dustries which support that com- 
munity. 

Naturally a method of this sort is 


much simpler in a city which has one 
major incfustry than in a city which 
has a variety of industries. It is sim- 
pler perhaps in a small towm than it 
is in a large city. And yet it is not im- 
possible in a large city. 

In Denver, Coloracfo, there is op- 
crated, as a part of the city’s regular 
school .system, the Emily Griffith Op- 
portunity School. This vocational 
school is open not only to high school 
students but to adults, and the courses 
given and number of pupils having 
them are coordinated with the in- 
dustries and the employment oppor- 
tunities in Denver. 

Williamsport, Pa.- a city of about 
50,000 has organized a school to 
train adult workers to fill the particu- 
lar requirements of local industries. 
'Phis is a community enterprise — co- 
operating agencies include the 
Y.M.C.A., the Y.W.C.A., the 
N.Y.A., the W.P.A., the local trade 
association, the Clatliolic parochial 
.sihools, the county school system, 
the local Civil Service Boards, and 
the various industries having plants 
in Williamsport. It was recently re- 
ported that about 5,000 people arc 
enrolled in this sc'hool and lasi year 
some 600 of the "pupils" got jobs in 
Williamsport's industries. 

If for some reason a community 
enicrpfisc is not practicable, it seems 
to me that the indie i dual company 
would do well to try to work out 
with sihool ufhcials some method 
whereby, il the company wmiild pro- 
vide machines, equipment and sup- 
plies for training purpo.scs, prelim 
inary training would be taught by the 
use of that equipment. The result 
would be a potential supply ol 
youngsters wlio waiuld be, to say the 
least, three or four weeks ahead ol 
other applicants. 

Misfits Eliminated 

One of the most important func- 
tions which the presence of actual 
equipment in school training courses 
accomplishes i.s that of helping to 
weed out the misfits. Many a boy 
who thinks he would like to be a 
machine tool operator may change 
his mind after actually attempting 
to operate a machine tool. Every em- 
ployer knows how costly this weed- 
ing out procc.ss is when it has to be 
done after high school boys have 
come into the plant. 

T'hus, our schools can be of enor- 
mous help lo us if they have the 
right equipment. The machines do 
not have to be the latest or best 
models. Basic principles of machine 
operation can be taught on a machine 
still capable of fair work but too 
old for today’.s rigid requirements. 
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(Jiiiik adjust men f 
ijj iJ colored strlmj 
to correspond 'icifh 
7Ci)rL' done keeps 
this Cf)nir(d churt 
up-to-date. The 
s ( a f u s of any 
hah li oj p a r f ,v , 
iclii'tlier ijisidc the 
plant or at an out- 
side shop, is rc" 
TVri/i’(/ (// a {fiance 


KKiiPiNti iKAtK of ihous.inds of 
small parts as they progress thruLijL,di 
N'arioLis shojs operations is a prob- 
lem often solved by complicated, 
cumbersome systems which often 
seem more trouble than Ihcy’ic worth. 
Speed Products ('o., paper fastening 
equipment maker, has worked out a 
solution which combines simplicity, 
economy, convenience and speed. 

Devised by S. A. Crosby, chief 
engineer, it consists ol a unique 
adaptation of the commonly used 
tlow-chart principle, in the lorrn ol 
a bar-chart control board in which 
the bars are length.s ot colored cord 
readily adjusted to keep pace with 
production. 

The board itself is constructed of 
a plywood backing onto which are 
glued sheets of drawing paper. Along 
the top and bottom edges of the 
plywood are nailecl half-round wood 
moldings ha\'ing a diameter some- 
what greater than the thickness of 
the plywood. Over these moldings 
pass vertical loops ol waxed string, 
properly spacLcl by nails driven into 
the moldings, \lich loop is made of 
two lengths of cord, one wh.itc and 
the other colored, tied tightly enough 
to hold the loop snugly on the mold- 
ings at the top and bottom. 

I’he chart proper is laid out with 
its vertical scale representing num- 


ber of parts, heavy horizontal lines 
being r ded for every 10,000 units, 
with liglitcr lines in between. The 
base IS composed of sections for tlic 
individual parts, each section being 
divided into columns for every oper 
ation re(|uircd by that particular 
piece, For parts purchased ready for 
use from outside suppliers, there .irc; 
columns marked "received ” and "is- 
sued." In the case ol parts sent 
outside for hardening or finishing, 
there arc also columns marked "out' 
and "in." In each case there is a 
column marked "issued.” Fvery col- 
umn has its corresponding string. 

When production starts, all strings 
are set so that the joint between the 
white and colored portions ccmies at 
the bottom, or zero line, leaving only 
white string showing. At the end ol 
Nic first day’s production, cacli string 
is raised so that its colored portion 
indicates the number of parts which 
have passed ihrough the operation it 
represents. Day after day the same 
procedure is (ol lowed, the colored 
siring climbing like mercury in a 
(licrmomeler. When one operation is 
completed on the total number of 
parls in (he lot, the colored string 
is raised to the top of the chart, 
sliowing that this operation is finished 
and that the parts are ready for the 
next operation, which is similarly in- 


dicalfLl. 'riuis at any time a glaiuc^ at 
tlie chart shows the exact status of 
any hatch of parts. 

When all operations on a given 
part arc completed, the chart so in- 
dicates and the parts are sent to a 
stock room. If they arc sent outside 
for further operations, the "out” cul 
umn shows exactly how many have 
been sent and the "in”' how many 
have been returned. When a suflicient 
number of each part required is in 
stock and assembly is to begin, the 
necessary requisitions are issued and 
the number of parts issued by the 
slock room to the assembly depart- 
ment is indicated in the "issued" col- 
umn of the board. 

Posting can be made as often as 
de.sircd frona tickets filed by the fore- 
man or stock clerk. Foremen, super 
intendent and others can consult the 
chart as a guide to what has been 
accomplished and to whal should he 
scheduled to bring low parts up lo 
the level required to keep machines 
busy and production moving in step 
with assembly. 'I 'he chart also keeps 
purchasing, produclion and stfxk de- 
p irtmenls inlormed and enables them 
to plan their waark in a systematic 
manner, and permits management to 
follow progress of work through the 
plant and see that assembled units 
will be ready to meet delivery date. 
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Ji ni{l\ (hffiiiHt duiiUiiits nn indi/iiiucf \nnn//(tni on s/\' /m hsi/k/ uvlndi tipped tools tlu hui/it dunuitifs 
and hi(/h spud sfal tools on tin snndht dianntos I‘\ko dui}niti)s a) i toDiid nhih tlu Jioh is dnJIid 


What tools for turning? 

BY D W MELLOR JONES & LAMSON MACHINE COMPANr' 


High-speed steels and sintered 
carbides each have their place 
in turning, boring and facing 
operations. They often can be 
used together advantageously 

All ()i IHI lACioRs in\olvtJ in a 
parhiuitr metal cutting operation arc 
mtcidcpcnilcnt 1 in Jioicl of cut 
tin^i; tools IS onl) a part ol the er.|ua 
tion for ^^hlLh the solution is the 
most piofitable wa) to perforin a ccr 
tain operation on a icrtim pait So 
much Ins been N\rilltn about the rela 
live merits ol \ inous niltm^i; tool 
materials that in many eases the 
main issue has been lost in the ton 
troversy and the carl plinted solidly 
in Iront of the liorse This is par 
ticularly true uith turret uilI single 


spindle automatic lathe operitions 
Hard alloy cutting tools and hi^h 
speed steel CLittm/^» tools euh hue 
(heir place md it is nit dinuult to 
extol the merits ol one or the other 
in spenfii c ises To make a eompiri 
son on general terms is both dan^ti 
Ous and misleadm/i: 1 he efhcicney 
of these materials is dependent upon 
llu use to which they aie put and 
perhaps most ol all upon the ma 
chine in which they iic used This 
machine must be capable of usin^^ 
the cutting materials to their maxi 
mum advantage it must be capable 
of in/^ the hard surface speeds re 
cjuircd and it must be able to trans 
mil the power for cuts taken at these 
speeds without saerificin^ aceurac) 

For many years we have experi 
mented with hard alloy cutting tools 
in fact we hrst worked with them 
back in 1926 when some early speei 
mens of these tools were brought 
over to us from Europe Today we 


muhine some 1 HOO small lot jobs 
Lisin^ haul alloy culling tools Many 
more such jobs could be machined 
in the same mannei but other meth 
ods are employed to reduce cutting 
lime on these jobs It is hardly neees 
sary to use special tools on a turret 
lathe to save ten or hftecn minutes on 
i shaft or spindle that can be ma 
chined in thiee minutes with multiple 
tooling on an automatic lathe 

Naturally the cjuantity must be 
sufficient to warrant the use of an 
automatic lithe but there are numer 
ous instances where lots of spindles 
as small as five or ten machined on 
automatic lathes with hi^h speed 
steel tools show a saving of SO per 
cent or more over the same opera 
tion on a turret lathe Multiple tool 
in^ does not necessarily rec|uirc the 
use of an automatic lathe Turret 
lathes ecjuipped with a brid/^e type 
carnage and cross slide provide op 
poitunities for multiple tooling and 
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combjntci cuts which ma} reciiKe cut 
tin^ time 7"^ per cent or more 

Logically tlicn where work can he 
pcrtormecH on either automatic lathes 
or turret lathes, the first consuiera 
tion IS tlic choice ol the machine 
1 hn generally is i simple compari 
son of tlic total estimated lot pro 
deletion time 

The cjucstinn of tooling then arises 
This IS a more complex problem in 
\ohing sexeral factors I irst per 
haps IS the relation ot cutting time 
to total lot production ime since 
the choice ol cutting tools ilfects 
eutting time only Shall hard alloy 
tools be used or will multiple tool 
ing or combined cuts or both with 
high speed steel cutting tools sercc 
as well or better 

In some c iscs cutting time s al 
most eliminated as a lac I or in the 
choice of tools by the nature of the 
rnalend being inachmed In c iscs 
such as the machining of cast iron 
brass bronze aluminum ind simihr 
materials where the ibrisicc cjuililies 
of the milcrial mikc tool lilc i pre 
dominant lictoi hird illo) tools aic 
uiu|uestionably superior (hi small 
lots they can be stored ind used igun 
with )usl i little touching up ind 
on large lots tool gi incling is re 
ducecl to a ininimiin C)ri most steel 
jobs howesci culling time is a pri 
mary lac (or ind generally vs ill dc 
Cldc the kind ol tooling iml the type 
of tools to be used 

M my ol the tuiret lithcs iii our 
pi ml are of in oldei type that hi\c 
sci\ed their purpose well Howeccr 
with the uKent of last cutting hircl 
illoy tools and with the demand for 
lister more iccurite pinduction a 
more ceisitile rnuhine w is needed 
Accordingly during the pisl tew 
)tiis we hi\L rec olutiomzcd our 
turret lithe design ^X c h is c pro 
sided a vsidcr ringe ol spindle 
speeds improscd the rigidity of the 
machines and impiovcd the case of 
handling In orde to make i ihor 
oiigh lest of the c new hthes under 
production conditions wc inaugur 
iticl a special turret lathe department 
to do general lathe work This de 
aprtment now is an impoitant and 
prohtable f ic tor in our production 

All types of parts from small lots 
of studs pins and screws that could 
not be machined economieally on 
automatics to parts made from cast 
mgs or forgings weighing 60 Ib or 
more, are machined in this depart 
ment High speed steel and liard al 
loy cutting tools arc used to ad\an 
tage after a careful study of their pos 
sihlc application and the alternatives 
in each case has been made 

Sometimes it has been found that 


by multiple tooling on the front and 
I ear of the cross slide as many as 
nine tools h.uc been mounted this 
wav, cutting time has been reduced to 
a relatively negligible item ind higli 
speed steel tools arc adee]uite for ilu 
job Obviously if a eery smill lot 
IS to be machined, a simple, e|ijick 
set up with hard illoy LiiOmg tools 
is more advantageous Again when 
very close limits arc to he held and 
tlic cut must he interrupted frt 
cjuc fitly to gage the vs oik caibide 
lipped tools e mnot he used to id 
vantage On thin or Iragile work 
distoitiun due to heat or to piessure 
ot chuck jaws may rccjuirc extia gig 
ing or extri handling time winch 
will still tu*'thcr reduce the rclitive 
impoitancc ol cutting time or make 
high surface speeds impi actual 

I 1 st cutting hard alloy tools hut 


been used to great advantage They 
n ay be used exelusively on a single 
|Ob or in combination with high 
speed steel tools Ihcir use with 
liigh speed steel tools does not ap 
pear to have had the attention thit 
their exclusive use has reteived 

1 or example in many cases, it 
would not he praetieal to combine 
cuts on different diameters if high 
speed steel tools were used alone 
The lower spindle speed rec|iiired by 
the larger diameter would entail 
longer cutting time than if the two 
diameters were machined separately 


put with a carbide tipped tool lo 
mu bine the larger diameter and a 
high speed steel tool to machine the 
smaller, maximum surtacc speeds 
can be run on the smallci diametci 
without increasing the surfue speeds 
on the other diamcteis beyond the 
capacity of the carbide tipped tools 
Materials such as cast iron hionzc 
hnss aluminum and other nonfer 
lous metils because ol then ibrasivc 
elfext on high speed steel cutting 
tools make the use ol bird alloy cut 
ting tools obligitory if the miximiim 
surface speed allcjwcd by these mite 
rials IS used I he mulune must b< 
capable of using these tools, high 
spin lie speeds rigidity and power 
transmission far in cxiess of those 
recjuired when higli specil steel tools 
arc Used, must be availible to use 
liard alloy cutting tools to tlieir maxi 


nuim advantage wlien cutting metals 
Tool hie in general is another 
important factor in the selection of 
cutting tcxils Mils factor is very 
ditficult to gige Miiih depends 
upon the operator and mudi upon 
the nature of the job ind the mateiiil 
Under certain conditions, hard alloy 
tools need less service per po ind of 
I (Ctal removed than do high speed 
^teel tools lach c ise merits indi 
vidual study In the hnal inalysis 
method, mac lime and tools combine 
to achieve economy of opcrition not 
the tools alone 



/ fiijmnfh f(f(>l\ at flii \n)nl iind tin y t lO of tin now c/ir/i (an lu u w d 
Tdn/c i )ols oionntid on f/n hi \a()on fan if m ( (nftnni In tins ()pi}at] 0 )\ 
a fool nionnlid ojt Ihi imi oj Hit tiow sfidi fc/c i ^ u/iz/c tools in 

(I nnilfi/di tufnnui luad of tin tan it luoi and itnn 
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Fabricating the flying fnrtress 


Huge steel jigs make possible 
mass-output economies for the 
limited lots of subassemblies 
in the world's best bomber 


Moni iN(OMinMs lici\t hmi heaped 
upon the broad wmgs ol Boeing ^ Fly- 
ing I Ol tress than on any other Amen 
c in military plane Praised publicly as 
the world s safest airplane, it has also 
been widely heralded as the deadliest 
weapon in the history ol warfaie It 


has set aslonislung speed records 
across the North Amenran continent, 
and has won heart warming ovations 
during good-will flights to South 
Amcrua Substantial new orders for 
the ship have eaused redoubled ac- 
tivity in Boeing Aircraft Company’s 
Seattle plant where production has 
been stepped up to one plane every 
four days 

Making the Hying lortrcsscs m 
\c)lves problems raie in other branches 
of the metal working industry, prob 
Icms only recently solved by aiicralt 
prodiulion experts themselves One 
of the n^ust trying is the handling 
of unwieldy delicate subassemblies, 
uhich must be kept in precise align 
ment until each has become an in teg 
ral part of the plane structure Out 
standing among these units ire the 
various wing sections and the fuse 
lage Ihesc arc assembled in huge 
Jigs made of structural steel shapes 
welded together to form rigid fiames 
Built into euh jig is an c labor itc net 
work oi sciffolding to enable work 
men to work on seseral levels at the 
same time 

Handling the completed assemblies 
in tin crowded plant is a problem all 
its own The emits are large and 
cumbersome, and obviously can’t be 
banged around like locomotive east 
mgs Fortunately, then weight is com 
paialively slight and an ingenious 
overhead monorail system has proved 
to be highly satisfactory In this sys 
tem the crane trolley including the 
operator’s cage, moves the width of 
the bay hanging from two rails, the 
rail structure in turn being free to 
run the length of the bay, suspended 
by half a dozen rails fastened to the 
roof trusses Thus any spot within the 
bay may be serviced, without sarrifie 
ing xaluable headroom and without 
building heavy structural work, which 
would be necessary to provide for a 
cLinc span of almost 200 ft 


fj iih/ wr/mi/r (VC assembled on 
I f/f/( in huqc roddcd-^fccl fop 
I\ niiiVK n{ Kiaffolduiq (nobles men 
lo 7<oth nn vT'(/ol h^reh of both 
\id( \ of once SpKUi! fa- 

(ilitati hondlmq bv o monorail 
ciimr Jtonqinq from roof tru'^u's 
Inlow hindviq qcor is installed as 
sections' proqjcs^ down the hav 




THE SHIP ITSELF 


The Flying Fortresb is a high-flying, 
fast moving, Jong range capon 
claimed lo be capable of reaching out 
to any contci\ablc enemy base, of 
larrymg enough explosives to cripple 
any ship afloat or wreck any type of 
ground fort or gun emplacement, 
and of defending itself successtully 
against attack launched by current 
pursuit ships 

It has injected a new^ elenient into 
the held of aerial warfare, and has 
bred a whole new category of military 
aircraft Though iS general design 
IS nut unlike that of earlier ships, its 
merit lies in an all-round stepping up 
of prartically all the characteristics of 
a military plane greater si/e, greater 
speed, greater range, greater load- 
carrying ability greatei lugh altitude 
performance, grcatci ability lo defend 
Itself 

Powcitd with tour 1 ,0()t) hp air 
cooled ladial engines, the Flying Fu/ 
tress IS an all-metal mid wing mono 
plane wuh tiilly reti actable I iruling 
gear 'J'cirrcts arc provided around 
the fuselage at the sides lop and bot 
tom, so that machine t^uris can be 
trained on a ship attacking from al 
most any due (lion It lias a wing 
sjsread of 1')^ It 9 in , a length of 67 
ft 10 in, and a gross weight ot 
l7() lb Its sci\ ICC ceiling ( iltitudc 
at which raU of climb has 1 illcm to 
1 00 ft pel mm ) w ith full loatl is 
M) 000 ft considciahl) above the 
cflcctivc lan^c ol aniiairciafc f^iins 
Its top speed is m p h Models 
now unde I const i cic tion aic expected 
matcnall) to cxiccd these pcrloim 
aiiic figures 




im [fuiiiii (1 h\ St njl i>l(hnif 

Ihi sit ( I in/s s/hTt^ II tiho^ I iiisui I 

111 ( 111 ill \' in In SI liK/i nssi iiihl\ , Is 

( (K ll fif S( /U(/| lit iN S I mii/’/i fioii If 

Is mi I n ij If) Uu fiiiiil iissi Inu 

,i hi I i 7uni/s hill s HI fill t s a mi 
of hi I snhd s w iiihhi s ni t (itfi d in 
j osihfiit . Ill pi (xlm Inni li 'h s joi 
^lihtis St in hi It \ ft I f/ intn this nsst in 
hf\ hifv /m/(»70 fini sliiiit/ tniK lit s 
iiii npphtd /hndinhon is run 
I ninpli t( pltim t i ) \ join d^l^ s 


Honih s h\ fin fti'i i tin lu 1 1 h tisi d 
ii in Ji flu hniiih ha\\ i>} (hi wrF 
yhnfnsplu’, lUnnuf 1 lyniii f m 
ti < ss an s-^nitiKf ipt n 




More about stripping 

BY JOSEPH I. KARASH, RELIANCE ELECTRIC & ENGINEERING COMPANY 


When should knock-out pins be 

used? What designs permit 

the punch and stripper to be 

ground at the same time? The 

author gives proctical hints on 

these and other design points 

Knock-odi pins provide a method 
of strippinjt; which has advanta^»es 
from the standpoint of low die main- 
tcnance cost. Shown in Fig. 1 1 is 
an example of knock-out pin stri^p- 
ping which has a number of applica- 
tions. The die is shown in both the 
open and shut positions so that the 
action ol the pins can be better visuab 
ized. It should be noted that on the 
down-.stroke of the ram, the stripper 
plate is in a retracted position. As 
the punch pierces the material, the 
blank is forced down through the die 
block and the outer piece is lurccd up 
onto the punch. Near the top of the 
upstroke the kncxkout pins come in 
contact with the stationary knock-out 
bar. A.s the ram continues to rise, 
the pins force the stripper plate down 
and thus strip the work Irorn the 
punch. 

Sime the material is stripped at 
the top of the ram stroke, this type 
of die should be used only when the 
material is to be punched but once. 
Should an attempt be made to use 
this die lor punching a series of 
blanks from strip slock, the scrap 
would travel up to the top of tlic 
ram stroke and make the handling of 
the material an extremely awkward 
operation. 

Stripping the material from the 
top of the ram stroke is not always 
a disadvantage. On the contrary, it 
can be made to be an asset if the die 
set is used in an inclined puncli press. 
The tilt of the press will cause (he 


material stripped at the top of the 
ram stroke to fail clear of the die, 
thus saving the operator the neces- 
sity of placing his hands into the die 
set to remove the scrap. 

Fig. 12 .shows a design of punch 
holder identical to that shown in 
Figs. 9 and 10 (/lAf -Vol. H4, page 
466) except that a hole has been 
drilled through the shank for a 
knock-out pin. This makes the die 
flexible in the .sense that the pin 


stripping action can be used for unit 
stock inclinable press operation, or 
spring or rubber strippers can be in- 
serted so that the die can be used for 
punching a series of blanks in strip 
stock. When using the knock-out 
pins, the material automatically 
would be ejected from the inclinable 
press. When using an inserted 
spring or rubber stripper, the mate 
rial would be left lying on the face 
ol the die block. 


Knock out bar 




Sf'Hpp^r 


FI&W 





hi(f. 11 — K noch-oiit pins drfiuilr adjvuliu/rs from flic sfami-poiut 

(ff (lio nmmtrmnui' cost, and arc particularly useful for siuijlc puncliiugs 
^nadc in inclinable presses 
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I 1(1 12 — I Ills fyun(lt Imlilii i\ dnlhd jo/ ii I lun I out pi/i i/hiLi/k/ n Ih [ihli m / n/o/i /m nf kliuJi mu fu ifi d 
jo/ mill opiinfnn ui o/i i/idt/u/hli p/t^s (u ‘'Kith a \f / nuf joi pu/n hnuf o^i / u s o\ bUn/f s Ik/ /' Sr/ u/i is 
i// [ imd f) hold Ihi sli/pl I ploti m (/ ' (imUd p mIk ii \i that puihh and dn tan h i/ii/a(/id jo/ siUnn/ up 

in flu puiuh pnw 'iKithout i/u/di /'rn/^ 


Iheinhcicnt uhanti^csol tlic use 
ol knoLk c)u( pins from i die miin 
tenmte viewpoint iic 

1 No dismantling rcisscmbl\ or 
uljustinent of the stnpjsin^^ intehin 
ism IS rccjuircLl in Lonjunc tion svith 
the ^rindin^ operation due to the 
fut tint the stripper plile norm illy 
IS in 1 letruted position 

2 knotk out pins do not present 
the punih Ironi enteiin^ the die in 1 
conseijiiently do not m thernsehes 
necessitate ^uide posts lor setting up 

Stripper Plate Locking 

In desi^nint; dies i ometunes is 
desinhle to prodiiee i spring oper 
ated stripper plite die \shieh cm he 
set uj) without ttuide posts A sim 
pie method of leeomphslim^^ this is 
shown in 1 lit ^ d he iesi^L^n is i 
sprinct operated stripper plate type 
except that tapped holes aie pioxided 
m the punch holder so that the laeids 
ol the doi^ point set scresss can he 
entered under the strippei bolts in 
order to lock the plate in i retraitcd 
position At d m 1 1 ^ la is shown 
the proMsion foi fouin^ hack the 
stripper plate to allow the set screw 
to i^et under the stripper Ixall heads 
With the stripper plate in a retracted 
position the punch ind die can he 


en^a^ed and the die set set up with 
out ^Hiide posts 

Alter the die set his been secured 
into position in the press the ram i 1 
justment screw is run down until the 
die his been compressed enough to 
tike the stiippei bolt he ids otT the 
do^ point screws I he set screws 
then c in be backed iw ly to cleir the 
stripper holts The i am idjustment 
screw IS then raised iiul the die set is 
in operUing isosition 

Before rernosin^ the set Irom the 
piess the set sciews c in be locked 
into place i^iin b) compressing the 
stripper pi ite with the ram idjust 
ment screw I he die set can then be 
stoic d with the sfrippei plate in i 
letruted position C)ne ol the ele 
incuts ol die muntenincc cost win h 
can b ificcled by design is the I iboi 
insoKed in the shirptnin^ opei \ 
tion I his liboi element usually is 
the u;reitest in the cases where the 
stripping mechanism must be hs 
rnintle I reassembled ind idjuste 1 
to compensate for wen e\ery time 
the die is ground Should the die 
be so designed that it is unneces 
sar) eaer to dismantle or adjust the 
stripping mechanism it icidil) cm 
be seen that si\mi^s will iii\e been 
achieved in die maintenance 


A design principal which can be 
used to iccomphsh this objective is 
to construct the die set so that both 
the stripper and the punch c in be 
ground down during the sharpening 
opei ition Ihis always will keep 
the stiipper flush with the cuttuiL, 
ed^u ol the punch thus ehnainitin^ 
all dismantling and adjustment dur 
in^ the life of the die 

An example ot this tyjse of dcsi_Ltn 
IS shown m I i^ I J I he stiippin^ 
IS lecomphshed by i sleeve backed 
up l)y stripper springs Both the 
sleeve and the pundi have sholuders 
muhmed on them to act is '.tops 
I en^th from the shoiddei to (he en 1 
of the sleeve should be hel 1 to i 
maxiinum dimension so th it the lile 
of the punch will not be lnmtccl by 
the stripping dev ice 

Since the edge ol the stripper is 
hush with the end of the punch the 
stripper springs itausl be prelouled 
1 his IS KLornpIishe I luring the 
original assembly opei ation by the 
screw which secuies the puniti 
Cl ide posts should f)e used in lun 
junction with a design ol this type 
to fanlitite setting up 11 no guide 
posts ire used the set up will he dith 
cult because the stiippei prevents fhe 
punch and die Irom cru aging A 
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/if/ // Ih\}nnnllnu/ and nndju^iijttni of pnjuli a)id stnppo plafi n 
{U i oinplisJii d h\ d(U(/nui(/ thou so that both no} h< (poitnd at tin 

\anu hnu 



} 1(1 — fins dtsKin (oniJmns ih( advanttun s of suimltaiiious cpindinq 

of punch and sliippo iot)i the po'^s^bllltv of di^nianthnq tJu ^tiippo 
"iOthont jcniovuicj flu puiuh 


similar form of piercing die is shown 
at A m Y\g 14, except that rubber 
IS used instead of springs to provide 
the stripping lorct 

Support with Bolts 

Another example ot design in 
which the stripper and the punch are 
to be ground simultaneously is shown 
in I ig 1*^ Instead ot using shoulders 
for supporting the stripper, the sup 
port is provided by the stripper bolts 
Ihe necessary preloading of the 
stiipjser springs in this design is ac 
Lomphshed in tlie original assembly 
by drawing up the sleesc until it 
fomes home against the bociy of the 
stripper bolls Ihc springs can be 
pie loaded to the length of the threads 
on the stripper bolts To all practical 
purposes this should be sulheient 
An incidental advantage of this 
t)pe of design is that the stripping 
mechanism can be dismantled and re 
placed without removing the punch, 
should this ever be nc*c cssary This 
idvantige is of import me e when the 
pLineli IS to be sealed into place with 
mitriv If shoulder support is used 
IS in 1 Ig li the punch sleeve and 
springs must be cssembltd at the 
same time md it would not be prae 
tied to use mitri\ bee luse the strip 
per slecxL ind springs would inter 
fere 

1 1 1 I I t All K i I i I| s ‘Jims ill 
II pr 1 III III I Iiiiml I I 

This Firm Practices 
What It Preaches 

lor filteeri )ears its pud us to 
prutiLC whit wc preicli insists 
C lomplori Knowles 1 oom Works, 
Vvoicestei Mass Preichings 

Mamtrin a cash dcpieciition fund 
to keep production michinery mod- 
c I nized 

lull )eai lephce at leist ten per 
cent ot }our leist efficient ccjuipmcnt 
In setting the annud sum to be 
uldcd to your depict iilion fund be 
gciidcLl b) conservative accounting 
prutiie even thougfi the imount is 
too high to be allowed lor income tax 
purposes 

Don t make the depreciation fund 
i paper account Have it in the form 
of ready cash oi the equivalent — 
liquid re idy to use 

Don t base your depreciation 
charges on original costs, second hand 
markets, or appraisers valuations 
Use the current cost of the newest, 
most modern equipment — of what 
you need, not of what you have 
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Flame machining 

BY J G MAGRATH AIR PEDUCllON COMPANY 


II — Gouging by means of fhe 
oxyocetylene torch has many 
uses and is a time saver as 
compared to other methods 

\ (K()\XIN( l)i M \N11 IS htlHL, cxpcri 
cnicd ior i list ccunomu U incthml 
of icmON in^ dc fcL ti \ (. welds disc IoslJ 
b} ihc X ri) 01 1 1) The 

ciiipf'iin^ hunmer \ slow niLihod it 
Isest fills lo meet iiuriisin^ prudiu 
tion rLtjuircmLiUs The oxichUnt 
dime inichiniiiL, proetss foi fl iint 
^oij^in/^ used lor in iri) m irs for 
_L,oii/’in^' out dcJccts in steel stoefs m 
the steel mill ihlI in the ioumli) 
ind forji^e slioj^ is ripidb bcin^ u 
cepled IS in economic il meins ol 


meeting production ind cuttinL, costs 

Where lii,hl cNeiuhl plUe * ind 5 
in thi kness c in be hid out m lir^e 
ire is with then idt^cs butted ind 
tick welded the process serxes loi 
miriLiil ^oiiL,m^ tin neiessir) lull 
II ^rocne in the ibuttin^ ede^es Alte 
welding the joined plites ire luirud 
oxer ind the lOot ol the xxeld is then 
minuil L,ou^cd pupirilor) lor xxlM 

A niimhcr ol ipplic itions fci this 
process luxe proxed sitislictor) 

Remox d ol tick xxtlcis deleclixe 
welds loots ol welds de K c Is m •'tee I 
Mstin^s lorgini;s pi ite etc Re 
mox il of XX elds from temponr) bruk 
ets liolders liffini, pliles Hinges 
I rom [upe Ik ids from boilers Re 
mox il of c lit eonjeisted tubes from 
boiler lie ids ind ininual ^rooxmt; 
lor jd ite ed/;t prep ir if ion 


Ml steels is heiLinbtlort nui 
tioned IS heinit llinu mulimilile b i 
plite edL,e prepintion ( d VI \ ol 
Ml pii^e iSo) mn fx llime ef'^ee I 
ulstrxini, tile sinie piec lutions 

The use ol the ow.uelyknt lor h 
for these ipphc vtions ofltrs i num 
Ih r ol chslinclixt idxintii^es oxei 
mechimc il chippmi^ ol xxilds ml 
e,iooxes including 

Sf i(J 1 he proc i ss pioct ejs it i 
lorvN inl spet I of I to ^ line ir ft per 
mm 

f //M ) With K ijLiirc d or rec t 
iLchmejue i tolcnnce ol in on 
vxidlh in I depth im be miinl lined 
A fe ituK ol ill ox)UCt) 
lent piortss l')in uul xibrihon ire 
absi nt 

r )tih/ht) 11k ht^iil wei/^ht ip 
j'l mills proxidcs loi cjuirk set ups in 
shop ) lid or lie Id 

/ ( n ni] Il s sjsced s ix es ope nt 
m/^ time Iheit lit no lools lo be 
u pi iledl} rec on htioned 

( ;//; / Ope riled on low ox) 

L,en piessures jTioxidm^ low velocity 
oxy/^en flow which dlovvs control 
ot diiiction in j^uidin^^ pith ol 
L,OL]L,t or } roox L 

ll(\/h;l/l) Ability to opt J lie m 
ordmiiy murtssiblc 

( )xy u ley lent flinit /jouLim cm 
ploys si ind lid cullin^^ Ion lies uid 
siij'iplemenl iry oxyKly/leiu ppintus 
lor minuil ^niuj^in^ i hmd (ullin^ 
loreli willi either i bO 7^1 or n de^ 
held IS preferred by opentoi is 
used Whlli c orrec I Lechni(|ue i ^oiiL,e 
or j^rooxe ol prt Icleimincd contoui 
ind dimension is nude m the meld 
without Lomplctcly pencil ilin/^ 
ihroLirtii the work is in scxciin^ 
with f] ime cutting DifTerent sized 
tips working pressures decree of 
in^le ind teLlmiLjuc pi oxide foi 
xinition m shipc width uul depth 
of ^ 011 /^c or groove 

Width of /toilet IS prim inly i 
nutter of lip size SexenI dlffeienl 
ixiilible size tips illow for i^oii/^e 
widths of |, to in lips lor 
makm/» ^oli^ks of Jess or ^reitci 
widths can be liui on order Depth 
of ^oii^t is 1 matter of an^^lt of im 
pin^ernent primarily ind oxygen 
pressure ind forward speed second 
inly To deepen the ^'Ou^x the 



} t(j 1(i~ I 0 ) uianuil p)o<i)i\\n qouq\nq tJu Uf tal i \ the fositiois 
flush iif( d m tin u sidi '-u as 



Fig 11 — I hit sidis of tin tip niriAis it pit^sil h lo lUfd d(ip qi 007 ( \ 
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Gouge and 
weld " ' 




Gouge 
ana weld' 



Gougtng root of single be\/el 

12 


Gouging root of double bevel 

FIG.13 



Gouging root of double J 


Gouge ang 
we/d 




Gouging root of U groove 
buft joint (light plate) 


Gouge and 


^ 11 W I 


Gouging root of single 
V butt joint 



Gouge and 
we/d 



and weld. 



Gouging root of single J 
(heavy plate) 


FIG. 16 


Gouge and weld 




Gouging root of U groove 
butt joint (heavy plate) 


FIG. 20 




Gouge and 
weld ^ 



Gouging root of Single J 
(light plate) 


FIG.14 


Gouge and weld 




Gouging both sides 
of tack welded 
bufi joint (light plate) 


FIG. 17 


Gouqe and we^/d 


I 


FIG. 21 


Gouging root of double 
V buff joint 


Gouge and weld ^ 


Gouge and weld 


— I— I 
B 


Gouging root of double 
U groove butt joint 
(medium plate) 


FIG. 22 


Lac/c o-F 
fusfon 


Gouge and 
^veld^ 


Gouging defects beneath 
permanent back-up strip 


FIG. 25 


Gouging root of double 
U groove butt joint 
(heavy plate) 


FIG. 23 


Inclusions^ Gouge and 


Gouging off temporary 
back 'Up strip 


FIG. 24 


Lack of 
fusion 


houge and 
we/d 



1—0 » 

B 


Gouging out foreign mclusic 


Gouging out unfused areas 


FIG.26 


FIG. 27 
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angJc of iinpingcnicnL and oxygen 
pressure is imrcascd and the for 
wjrd speed reduced To reduce (lie 
depth, proMding a shdlow gouge 
the angle of impingement .ind oxy 
gen pressure is decreased and the 
forward speed is accelerated 

The condition of the resulting 
edges with respect to cleanliness 
smoothness and sharpness is a mat 
ter of manual skill and proper reg 
ulation of the impingement angle, 
oxygen pressure and speed IiisufFi 
cicnt oxygen piessures and speed 
may result in a rippled bottom sur 
face Higher pressures than those 


rcLjuirid may cause the loss of the 
cut 

111 tlic Jemo^al of completely defee 
ti\e welds, the roots of welds, bn k 
ing up Strips and manual grousing 
lor LI grooves on edge hutted plates 
or for special conditions, the manual 
progressive method is employed A 
tip of fhe proper size to gi\c the 
rcc]uirccl width is chosen md pres 
sines idjustcd to prosidc the proper 
depth The tip head is held at an 
angle of M) to n deg to the hori 
/ontal or \crtual plane of the sur 
face allowing the inner preheat 
flames to touch the surface to allow 


tor preheating vSee I ig Khd Wdien 
the sLirlact reaches the kindling tc^n 
perature the angle between the tip 
and the surface is reduced to be 
tvseen 1 and JO deg ind simul 
taneoLisly, the lip is diawn baikward 
tor a distance of { to \ in and the 
oxygen IS giadually icleascd to im 
pinge upon the pieheitcd zone is 
show n in I ig 1 0/? 

As soon as oxidation ot the meto 
ouiiis, hig IOC, the lorwaid mo 
lion IS started See I ig M)D Sutli 
cient speed is m untamed to keep 
the slag puddle ahead ol the leai 
lion zone and to hold the cut 1 lie 
hard lactil steel skid on the bottom 
of the tip head pnnidts loi mam 
taming the correct ele\ ilion ol the 
flames tiom the suilaec and prevents 
the tip sticking in the groove The 
flat sides of the tip allows for entei 
ing in deep grooves and corners as 
shown in I ig 11/1 and B If llie 
direction ol tlu w'eld oi gioovc is 
other than a stiaight line the goug 
ing ma\ follow such palli by grad 
iially swinging the lip in the horizon 
lal plane in the direction recjuired 
tlu same as one would with a chip 
ping hammer During this procedure, 
the angle ol tlu flimc impmgcnienl 
must itmain constant 

Defective Welds Removed 

Defiitivc welds of shoil length 
dc lexis beneath backing up sliips 
deep defects in steel castings, lorg 
mgs and plate arc removed in much 
the same pioctdiiie as is employed 
in dcstaming In manual spot goug 
ing however il is desirable to have 
IS nil row a goiiqe as possible to re 
diice tin amoLinl of welding neecs 
sar), and of sulheient depth to fully 
icmovc the delect for its full dcptfi 
to sound metal Therefore a siecper 
ingle (jf flame impingement is cm 
plcjytd Seams and other delete ts will 
be disecmilde as dark streaks or 
aieas against the red of llu molten 
zone 

The gouging tip finds its great 
est use in ihc removal uf roots ol 
welds Ihis IS a manual operation 
which, with the mechanical chipping 
Inmmcr is slow and chtficult, but 
which, with the oxyacctylene flanie 
IS t^uictly acc omplislicd in less thin 
half the time 

The removal ol welds roots fioin 
Singh and double bevel, single ind 
doLildc V, and single and double J 
and U groove joints is shown in 1 igs 
12 to 16 and 18 to 2s inclusive 
When lipht or medium weight 
plates are laid out in luge areas 
butted edge to edge and tack welded 
the welding groove can be manual 
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Ju(}. .''V) -Two yin. plates are 

hutted together and tack zveldcd 
before gouging 


Tig. 37 — Plates arc reversed and 
a [/ grooife is gouged aUmg the 
joint opposite the tack weld 


Pig. 3S — After gouging, the plates 
are arc -welded in the IJ -groove 
path produced h\ the touch 


I 








0 ^' 


Pig. 39 — A section of the weld is marked for removal by the inspector 
fiecause of the disclosure oj a defect by X-ray 





Pig. 10 — Defective areas are readily removed by oxyacctylene gouging 
after they Juu'e been discovered by I’isual inspection or A'-niv 


goiijL;cd (:hrQUj[^hou( as illiistratccl in 
Fitj. 17. The sides opposite to the 
tack-weld.s receive a manual oxyacetp' 
lene U-^noovinLj as deep as practical 
for good construchon, and then 
welded. 'J'hc roots ol (hesc welds, on 
the underside, are then removed, with 
Ihe tack welds, and the edges are 
welded flush. 

Photograph ii examples of this 
procedure are given in lugs. to 
38 inclusive. In h’ig. two plates, 
with edges hutted, are shown tack- 
welded together. Fig. 37 shows a 
(J-groove being manually gouged, 
along the joint, on the opposite side. 
A straightedge is used to aid in guid- 
ing the torch in a straight line. Note 
how the slag puddle moves ahead of 
the torch leaving the gouge reason- 
ably clean. The IJ-groove is being 
welded in Fig. 38. 

Temporary back up strips may be 
removed and the root of the weld 
cleaned up as illustrated in Fig. 24. 
When the X-ray reveals defects be- 
neath permanent back-up strips, as 
shown in Fig. 23, such may be re- 
moved as detailed and the gouged 
area welded flush with the face of the 
strip. 

Defects in welds, such as inclu- 
sions, lack of fusion, porosity, longi- 
tudinal and transverse cracks, root 
and layer cracks, overlaps and un- 
dercuts are removed as illustrated 
in Fig. 26 to 33 inclusive. 

This operation is further illustrated 
in the photographs Fig. 39 and 40, 
A weld is .shown, Fig. 39, as marked 
hy the in.spector for sectional re- 
moval. This is one of a scries in 
which the X-ray lias disclosed defects 
beneath the surface. In Fig. 40 the 
oxyacetylcne flame is removing the 
defective area. 
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For faster run-in 


Running in valuable machinery 

can be a nerve-racking task. 

Colloidal graphite added to oil 

helps do the job more safely 

NOT SO LON(. A(,o many a mechanic 
kept a bar of Sapolio handy for rub- 
bin^^ on a bearing when it had to be 
run in. Others favored putting a 
handful of flake graphite or mica into 
the oil. These rough-and-ready in- 
gredients tended to prevent galling or 
seizing betause they turnished some 
lubrication even if the oil him broke 
down under the high pressures. 

Today lubricating oils for running 
m machinery may incorporate ex- 
treme-pressure properties provided by 
the soap and by minute particles of 
graphite suspended in a licjiud. 

By definition an extreme-pressure 
material is one which will unite 
chemically with metals. Two such 
materials commonly used are chlorine 
and sulphur. Either will form an ox- 
ide layer at the metal surface, thus 
keeping the bearing surfaces apart. 

Cirapfiite is not an extreme-pressure 
material as generally dehned, but its 
jnoperty of becoming closely bonded 
to the surface of metals gives a last- 
ing lubricating cjuality because it can- 
not be squeezed out although the car- 
rier itself may be. It has the addi- 
tional advantage that it can be mixed 
with any good lubricating oil. 

To turn an assembly of heterogene- 
ous parts into a smoothly operating 
machine requires a certain amount of 
wearing in, so that adjacent moving 
surfaces work welf together. Before 
it is u.sahlc, a newly as.^c mhlcd engine, 
machine tool, gear box or any other 
assembly with hearing surfaces may 
require hours of running in under 
light loads, with seizing and galling 
an cvcT-present hazard. 

With proper precautions, regular 
good grade.s of lubricating oil can be 
used successfully for running in many 
types of machinery. At the same time, 
constituents may be added to keep 
the parts clean and avoid gummy de- 
posits which otherwise might liave to 
be removed before shipping the ma 
chine. If lightly loaded and if tem- 
peratures are carefully watched, no 
difficulty will be experienced with reg- 
ular lubricating oils. 7’heir chief dis- 
advantage is the necessity for .stopping 


the machine to permit it to cod down 
before continuing I lie running in. 
Engine manufacturers have solved this 
problem by connecting individual 
lubricating oil systems to a central oil- 
circulating arrangement. 

If a reduction in total running in 
time IS desired, tiie portion due to 
shut-down tor cooling can he re- 
duced by the use of oil containing 
extreme pressure materials or col- 
loidal graphite. Because of its ability 
to suspend readily in many types of 
tarriers, colloidal grapliile has been 
foLinil particularly useful in this field. 
Its Icruieruy to settle into the pores ol 
tlie metal proviiles lubriiation even if 
the oil film is broken down. 


One machine tool manufaLturer hail 
a problem ol running in gear boxes 
which would have been expensive to 
rebuild if seizing or galling look 
place during the operation A close 
watch had to he kept on the running 
temperature when ordinary lubricat 
ing oils were being used during run 
in. Even then the temperature rise 
was so rapid that tliere was always the 
possibility of ruining the gear box 
before it could he stopped. By using 
a good grade of lubricating oil with 
colloidal graphite, the critical tem- 
perature was reached much more 
slowly, with consequent improvement 
in temperature control. Equivalent re- 
sults were achieved with good lubri- 
cant s having sulphur or chlorine. 


'I'liis same manulacturer has also 
sLiccesslully used oil with colloidal 
grapinte for running in a large diam- 
eter cast iron bearing. Eour per cent 
colloidal graphite was mixeJ witJi a 
lulyicating oil and was found to be a 
sulhcient amount to slow down tliu 
rale of temperature ri,se. Redudion in 
cooling-olT time with the specially 
prepared lubricant was tound to give 
an over all saving of M) or TO per cent 
of running-in time. 

In general (he amount of colloidal 
graphite to be added to the lubricat 
ing oil or other carrier will vary from 
i).2 to 0.7 per cent. Automotive en- 
gines arc being run in at lower per 
tentages, while machine tools may use 


quantities up to the higher amounts. 

The use of colloiiial graphite with 
oil or some other carrier achieves 
other aclvantagcs also. Several manu- 
facturers are pre coating parts which 
are to he assembled later. 'Hiis insures 
liiat machinery will not be started 
without, at least, a certain amount ol 
lubrication present. Some of the air- 
lines are using oil with colloidal 
grapliite to prepare their engines for 
running-in after being repaired. 

In no case should these materials 
he considered a substitute for good 
machining practices, (.onsiderablc 
trouble has been experienced because 
machine shops have tried to rectify 
inaccurate machining by using a 
specially treated oil or graphite, 



. / {/rren sly cylinder cn(/nic is run In bv ffnc already Unihered. up, ajtcr 
li'lrifli it is run utider its <nc)i power. Clean oil is delivered from a 
rrrifrifuf/inf/ plant to the rnguie through a llcxiblc tube 


JULY 10, 1940 


507 



IDEAS FROM PRACTICAL MEN 


Testing Alignment nf Tailstock Spindles 

B/ H. MOORF 

In rcMJTiin^' in the Kuht* the laiLstoik ami hcaiii)tOLk 
spindles must be in act urate alignment with eath 
other, otherwise the hole in the work will be bell 
mouthed. 

Jllu.sl rated is a simple device lor testint* the align- 
ment of the tw'o spindles. Essentially it consists of the 
slotted bar A, one end of which is tapered to lit the 
tailstotk spindle; the piece of flat steel B having an 
arrow head at C and filtin/j; in the slot in bar A to 
which it is pivoted at L) \ and the collar F which is a 
snu^ sliding tit on the bar. With the device in place, 
the bar is advanced by screwing out the tailstock 
spindle until tlic arrow' head of piece B is in firm 
contact with the metal at the mouth of the hole to be 
reamed. If the tailstock spindle is out of alignment 
with the live spindle, the arrow head will not be 
centered in the hole and piece B will swing on its 
pivot and its tail will project beyond the surface of 



Alignment of tJic tailstock swindle loith fhc Ihu' 
spindle can be tested this si)Jiple device. Un- 
less the spindles are in accurate alignment Ihc 
collar can not he slid along the bar 

the bar, as indicated by the dotted lines H. In that 
condition collar /' can not be slid along the bar toward 
the headstock became the projecting tail of piece B 
Will interfere with its passage. The collar is supplied 
only as a convenience, to check the position of bar B, 
To align the tailstock spindle with the live spindle, 
the tailstock must be adjusted so that when the arrow 
head ot piece B is in contact wdth the metal at the 
mouth ol the hole its tail is flush wdth the surface of 
the bar and will not interfere with sliding the collar 
along it when checking the alignment. 



I 


D 


'I'liis ioanterborc tan be used in places 7vhcre a 
solid one leould interjerc ‘leifji sonic pari of the 
leork. Jt IS con‘:’enicnf for shops lehcre such 
tools are usi'd in\reiiuentl\ 

Counterbore for Inaccessible Work 

By MARTIN M. BALL 

A counterbore of the lype illustrated can be used in 
otherw'ise inaccessible places where the larger and 
shorter shank of a solid one w'ould interfere w'ith an 
overhanging wall in the work, or where it becomes 
necessary to pass I he bare shank through a hole above 
the hole to be counterbored and then asseiTible the 
various parts to the shank. It is convenient tor use in 
sizes that may not be in stock, as is the case in many 
shops where counterbores are not Irccjuently used and 
are not stocked in proportion to other small tools. 

The counterbore shank A is made of drill rod ; pilot 
B is an integral part ol the shank. The driving head C 
is attached to the shank by tw'o cjuartering setscrews 
bearing on spots in the shank and has a longue on 
each side ot the bore on its low'er end to engage a 
slot in the upper end of the cutter D. I'hc friction 
.spring F prevents the cutter from falling off the shank 
in handling and in seating it on the work. 

('.utters of various diameters can be used and the 
pilot can either be reduced in diameter or can have a 
bushing placed on it to suit holes of different diam- 
elcrs. Where the job will warrant the extra outlay, a 
shank having a taper can be made, giving better driv- 
ing pow'er and reducing the cutting time. 

Preventing Blow Holes in Built-Up Pistons 

By A. H. CARROLL 

The railroad welder is a prolific "builder-upper.'’ 
About 60 per cent of his w'ork is rebuilding worn 
parts back to a size that permits machining to fini.shed 
dimensions. For example, piston heads are seldom 
changed when they become worn; a long-wearing 
bronze is usually welded to the bottom or worn part of 
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the head or bull-ring. No dirticulty is entailed in doing 
this, providing a few simple precautions are taken. 

Some piston heads are porous in nature and the 
rnctal soaks up a great deal of oil. When tne welder 
attempts to braze this piston he finds that regardless 
of the care he takes in applying hi.s bronze the metal 
will he full of blow' holes. This is caused by the erup- 
tion of the gas pockets made and lilierateJ by the heat 
of the torch. To prevent this, heat the area to be brazed 
to a dull red and allow' it to cool. Since this surface 
does not tin readily it is a gooi! idea to grind the spot 
heated with a portable grinder. 

Quick-Acting Locking Device 

By R I.. AUSTIN 

I'lic device illustrated is for scLurcly locking a 
hinged machine vise at any Jcsireil angle of inclina- 
tion. Its advantages arc that no wrench is necessary 
to operate it, its clamping action is cjuickcr tfian could 
be effected by a stud and nut having llireads of stand- 
ard pitch, and it can he assembled from a few' pieces 
that are readily obtainable in almost any toolroom or 
machine shop. 

The device consists of the sliding member A wliiTi 
rides on the slotted bar B \ the lockwashers C aiiil / >, 
both ol w'hich have had the "bighting” edges ground 
off and one of which is w'elded to the sliding member 



Lock zuashers welded lo opposinc) nionhcrs, ofic 
of wkich con hr n>tot‘'d, scn'c as sidc-octiiu/ rains 
and lock the joint ol o inachinc vise toejether 
ivlicn the IcTcr is rotated 

A, while the other is welded to the short piece of 
|-in. pipe F; the stud 11 screwed into bar / ; the brass 
bushing K ; the nut L ; the locknut M ; and the le' er X 
W'elded to the short piece of ^ iri. pipe. 

In operation, w'hen the lever is rotated it rotates 
the short piece of |-in. pipe on the brass-bushed stud 
and carries with it lock washer D. Since the lock 
w'ashers are in the form of a helix, one riding on the 
other acts as a cam and clamps the sliding member 
and the bars together, thus securely locking the joint 
and preventing the vise from moving. About a 25-deg. 
rotation of the lever is sufficient to lock or unlock the 
joint of the machine vise. 


Scrap Boiler Tubea Make Good Locomotive Pilots 

By ARTHUR HAVENS 

Rigid and good-looking locomotive pilots ran he 
made from surap boiler Hues and angle irons. A 
welder can make the entire pilot, bending his own 
angles for the nosepiece, toj^ angles and back braces. 
Sections of scrap hues form the sertical pilot spacers. 



Riifid loeoniolii'e pilols eon Iw welded eoinplele 
from serop oiufte irons iind Jwder lakes. SheoriUfi 
fhe hikes to leio/fh, ilolfens thdii sitffieienfly jot 
\oeldi)i(/ ketjoeen the (t>p ont/le and (hr pilot imac 

When the scrap flues are cut to length in the shears, 
tlicy arc flattened just enough for welding. These arc 
cut in pairs of ccjual length, with a slight bevel il 
necessary at the lower end to fit the angle iron which 
forms the pilot nosepiece. 

Boiler plate can be flame cut and used with suit- 
able braces at the ends of the pilot to form the .steps. 
dTiey are then riveted to the end members. Such pilots 
are made in standard sizes to be interchangeable foi 
locomotives of different types. Obviously, this elimin- 
ates the use of numerous jigs and fixtures m the 
fabrication and maintenance ol the pilots. 


By L. KASPER 

On a wire-forming machine, a shaft was to be 
given an irregular ostillating motion from an open 
or external cam, a spring being u.sed to maintain 
contact of the cam follower with the cam. Some 
LliHicuIty was encountered with the operation of the 
machine due to the f.ut that a light spring failed to 
maintain contact of tlie follower on the low' points 
of the cam, whereas a lie.ivy spring proved too severe 
in pa.ssing over the high points of the earn. The 
sketches show' how the spring tension was controlled. 

Referring to Fig. 1, the rod C received its motion 
from a distant cam, transmitting it lo the shaft A 
through (he lever B. Lever B is forked and slotted 
at its low'CT end to receive the pin f in tlic slot and 
the link D in the fork. Link D is slotted at its lower 
end to slide on the pin E attached to a stationary part 
of the machine. The yoke G serves as a fastening 


Spring Tension Varied Automatically 
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point for the spring H whidi aetb through le\er 
B to maintain contact bct\^(cn the cam ami its fol 
lower 

In I ig 1 the cam follov ci is at the low point ot 
the cam and the tension of spring H is lowest As the 
rod C IS moved to the left by the cam, the forked end 
of lever B swings (o the right the increase in spring 
tension Ixing direell) pioduecd by the me ase m 
the length of spring H The movement ol lever 7^ 
causes the link D to slide downw ird on the pin f 
As the pm L contacts the upper end ot tlic slot m 
link I) the httei is rtslrnned from lurthcr downward 
movement and oscillates on pm / as i center The 
oscillation of link D produced b) continued movement 
of lever B causes pin / to rise m the slot in the forked 
end of lever /i, until at the high point ol the cun 
the position of the pin / is as shown in I ig 2 A 
comparison with Fig 1 indicates that the effective 



ll/un a sfniK/ i\ u\id to tnauiliiin loulact 
bifuan ii cam and cam iollonnr this arranqi 
nii nt ojh'ii)s tcz/vZ/zc sjmnq tension and tnabli'^ 
(In I am folloud to maintain nnifonn lonfint at 
all points on tlu (am 

length ot the arm of lever B has been considerably 
reduced thereby resulting in a relative reduction m 
the pressure of the cam follower on the c im at its 
high point In other words althougli the tension 
of spring H is considerably greater m J ig 2 than in 
1 ig 1 tlie resistance to the movement ot the rod ( 
IS considerably less than it pin f and yoke G had 
remained m fixed position relative to the center ot 
shaft A 

The purpose of the slot in the lower end ot link 
P is to permit some initial build up of spring tension 
and also to permit some adjuslmenl in the length of 
the rod ( I ig ^ IS an end view of the assembly 

A Handy Key for Knocking Out Taper-Shank Drills 

By H E HAGEMAN 

Ihe key for knocking out taper shank drills and 
sleeves from spindles frequently does not entei the 
tang slot deep enough to stay in place without being 
held This makes it necessary for the machine oper 



from jiiachuu spnidlt s 

itor to use one hind to hold the key while the other 
wields i himmcr leaving the drill point to fall 
where it may 

It probably was witli this thought in mind is well 
IS that It saves reaching for i hiinmei that the com 
binul key and hammer here desciibcd was devised 
The dimensions given arc for use with No i Morse 
shanks 

Tins device is simply a key of standard stupe 
forged with i shank about J in diameter ind 7 in 
long on which is loosely mounted i piece of cast 
iron iboLit 2] in diameter and 1 in long The iron 
IS retimed by a substintiil head formed on the end 
of the slunk by upsetting Obviously the tool is 
used by sliding the cast iron hammer back and forth 
on the slunk alter the nuntur ol i battering ram 

Hacksaw Blade Makes Good Scratch Awl 

By A G ALDLN 
S/j /) f ml )i(i ut 
I 1 /,r )} s n 1/ r hm If ;/ ^ 

Our sheet metal department experienced consider 
able difliculty m finding scratch iwls with lasting 
qualities lor working on black sheet iron So we 
devised awls made from scrap pieces ol high speed 
hack saw blades by simply grinding a piece to a point 
and driving a piece of rubber hose on the large end 
for a handle The corners of the awl need to be well 
rounded so as not to damage the straight edge Wc 
find this liome made ’ tool to be entirely satisfactory 
and the cost — only a few minutes of labor 
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AMERICAN MACHINIST REFER IdUlliilhttUl 
Involute-Spline Standards — III 


C'oifrlcsy oj the .-Inirriun Sfatidards AsSifciation 


THl'SK STANDARDS for si Jc-ltCArin^ 
involute splines are intended lo serve 
as a basis for the design of inter- 
changeable spline shatis and httuip. 


They were developed by the See 
tional Coiiunittce on the Standard- 
ization of Small I'ools and Machine 
'I’oul Elements, which is sponsored by 


the National Machine Tool Builders’ 
Association, the S.A.E. and t.he 
A.S.M.Ii. More or less deviation 
from the standard will be necessary 




Cl9WranC9S~\ 

(Max) 




















F\JT\Hb (iNTEfiNA I fiHAFT UHTE/fNALl 


Table 9 Dimensions of 30 Deji Involute Splines With 36 Teeth— Fitting (InternBl) 



Rtdiua or 
Broich Cbam/er 


Circular Width of Space 
at Ihp Filch Line 


I.OIOD 

l.OOVD 

O.OOOD 

0.9H9D 

Max 

Min 

Max 

Min 

0 75« 

0 757 

0 743 

0 742 

0 947 

0 946 

0 928 

0 927 

1 136 

1 135 

1 114 

I 113 

1 325 

1 324 

I 299 

I 298 

1 513 

I 514 

I 485 

1 483 

1 704 

1 703 

1 671 

I 669 

1 H94 

I B92 

I 856 

I 854 

2 083 

2 081 

2 042 

2 040 

2 273 

2 270 

2 227 

2 225 

2 462 

2 459 

2 413 

2 411 

2 651 

2 648 

2 599 

2 596 

2 34 1 

2 838 

2 784 

2 781 

3 030 

3 027 

2 970 

2 967 

3 219 

3 216 

3 155 

3 152 

3 40B 

3 405 

3 341 

3 338 

3 598 

3 595 

3 527 

3 523 

3 788 

3 784 

3 713 

3 709 

3 977 

3 973 

3 898 

3 B94 

4 166 

4 162 

4 081 

4 080 




Table 10 Dimensions of 30 Deft Involute Splines With 36 Teeth— Shaft (External) 


CorreBpoundiDg 
Ball or 

Roller 

Beiring 

Bores 

Pi\ch 

Diam- 

eter 

Diam- 

etral 

Pilch 

Beaiini 

Number 

Bore 
in Mm 

D 


04 

20 

0 7500 

48 0000 

05 

25 

0 9375 

38 4000 

06 

30 

1 1250 

32 (KKK) 

07 

35 

1 3125 

27 4286 

08 

40 

1 5000 

24 0000 

09 

45 

1 6875 

21 3333 

10 

50 

1 8750 

19 2000 

M 

55 

2 0625 

17 4545 

12 

60 

2 2500 

16 0000 

13 

G5 

2 4375 

14 7692 

14 

70 

2 6250 

13 7143 

15 

75 

2 8125 

12 8000 

I6 

80 

3 0000 

12 0000 

17 

85 

3 1875 

11 2941 

18 

90 

3 3750 

10 6667 

19 

95 

3 5625 

in 1053 

20 

100 

3 7500 

R 6000 

21 

105 

3 9375 

9 1429 

22 

no 

4 1250 

e 7273 


Base 

Diameter 

D,. 

0.8060254 


y D 

0 

M952 

0 

81190 

0 

1 

1 

97428 

13666 

29904 

1 

1 

1 

1 

46142 

62380 

78618 

94856 

2 

11094 

2 

27332 

2 

43570 

2 

59808 

2 

76046 

2 

92284 

3 

08522 

.3 

24760 

3 

40998 

3 

57235 


Chamfer or 
Broken Edge 



1 OlOD 

l.OOOD 

0.900D 

O.OBOD 

0.970D 

0.960D 

0.006D 

Nil 

O.OOJD 

Nil 

Max 

Min 

Max 

Mm 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

0 

7876 

0 

783 

0 

757 

0 

750 

0 

743 

0 

735 

0 

727 

0 

720 

0 

0045 

0 

000 

0 

0022 

0 

000 

0 

9845 

0 

980 

0 

917 

0 

937 

0 

928 

0 

919 

0 

909 

0 

900 

0 

0056 

U 

000 

0 

IKJ2B 

0 

IXKJ 

1 

1813 

1 

176 

1 

1.36 

1 

1 25 

1 

114 

I 

102 

1 

091 

I 

080 

0 

0067 

0 

000 

0 

00.t4 

0 

000 

1 

3783 

1 

373 

1 

326 

1 

3I2 

1 

299 

1 

286 

1 

273 

I 

2G0 

0 

0079 

0 

000 

0 

0039 

0 

000 

1 

5751 

1 

570 

1 

53.5 

1 

500 

1 

485 

1 

470 

1 

455 

1 

440 

0 

0090 

0 

000 

0 

0015 

0 

000 

1 

7720 

1 

767 

1 

704 

1 

687 

1 

671 

1 

654 

1 

G37 

1 

620 

0 0101 

0 000 

0 

00.51 

0 

000 

1 

9688 

1 

964 

1 

891 

1 

875 

1 

856 

1 

837 

I 

819 

1 

800 

0 

0112 

0 

000 

0 

0056 

0 

(KX) 

2 

1658 

2 

161 

2 

083 

2 

062 

2 

042 

2 

021 

2 

001 

1 

980 

0 

0124 

0 

000 

0 

0062 

0 

rxKj 

2 

362b 

2 

.358 

2 

272 

2 

250 

2 

227 

2 

205 

2 

182 

2 

160 

n 

0135 

0 

01 KJ 

0 

0067 

1) 

000 

2 

5595 

2 

.555 

2 

462 

2 

4.37 

2 

413 

2 

389 

2 

364 

2 

340 

0 

0146 

0 

000 

0 

0073 

0 

000 

2 

7563 

2 

751 

2 

651 

2 

625 

2 

599 

2 

572 

2 

546 

2 

520 

0 

0157 

0 

000 

0 

0079 

0 

(XX) 

2 

9532 

2 

948 

2 

841 

2 

812 

2 

784 

2 

756 

2 

728 

2 

700 

0 

oir>9 

0 

000 

0 

(8J84 

0 

tXKJ 

.3 

1500 

.3 

145 

3 

□30 

3 

000 

2 

970 

2 

940 

2 

910 

2 

B80 

0 

0180 

0 

000 

0 

0090 

0 

oou 

3 

3469 

3 

342 

3 

219 

.1 

187 

3 

156 

3 

124 

3 

092 

3 

060 

0 

0191 

0 

000 

0 

0096 

0 

000 

3 

5437 

3 

539 

3 

MB 

3 

375 

3 

341 

3 

307 

3 

274 

3 

240 

0 

0202 

0 

000 

0 

0101 

0 

000 

3 

7406 

3 

736 

,1 

.598 

3 

562 

3 

527 

3 

491 

3 

456 

3 

420 

0 

0214 

0 

OfK) 

0 

0107 

0 

000 

3 

9374 

3 

932 

3 

787 

3 

750 

3 

712 

3 

675 

3 

637 

3 

600 

0 

0225 

0 

UOti 

0 

01 12 

u 

0(X) 

4 

1343 

4 

129 

3 

977 

3 

937 

3 

898 

3 

859 

3 

819 

3 

780 

0 

0236 

u 

000 

0 

0118 

0 

(MX) 

4 

3311 

4 

326 

4 

166 

4 

125 

4 

084 

4 

042 

4 

001 

3 

960 

0 

0247 

0 

000 

0 

0124 

0 

(XX) 


Mininuim 
Recnni- 
inended 
Major Diani 
of 

Involute 

Fruflle 
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Get the equkaledt of 


EXTRA SKILLED HANDS 


using these tinte-saoing STARRETT TOOLS 



LIKE A MADE-TO-ORDER FIXTURE FOR 101 


TESTING OPERATIONS 

Here's the solution to those innumerable testing 
and inspecting operations that require a simple 
Dial Indicator setup Starrett Test Indicator No 
665 can be rigged in a jiflfy on 1 -slot base, in 
lathe tool post, on surface gage spindles, etc In- 
dicator shown reads 0-2 5-0 by half-thousandths. 
Other indicator models available. 



MIKE-TO-FIT-THE-JOB SAVES TIME ON RUSH 


PRECISION WORK 

When micrometers get frequent use it pays to 
pick a model suited to the job. Starrett makes 
dozens of different models, each with special 
features that help do some calipering operation 
faster without sacrificing accuracy. Save time by 
using the right Starrett Micrometer for every job. 



FASTEST WAY TO MAKE SMALL PARTS . . . 
AND IT COSTS LESS I 


Save unnecessary cutting and grinding Make 
test tools, die, jig and fixture parts, templates, 
gages, etc from Starrett Ground Hat Stock No 
hunting up stock, no grinding to size Just lay out 
the piece and start machining Induidually 
packed 18-inch lengths in a full range of widths 
and thicknesses 




AT YOUR SERVICE . . . OVER 3000 WAYS TO 


BETTER, FASTER PRODUCTION 

Complete Starrett Catalog No. 26-C illustrates 
more than 3000 Precision Tools, Dial Indicators, 
Steel Tapes and Rules, Hacksaws, etc. — each 
one designed for better, faster work at lower cost. 
Write for your free copy, 

THE L. S. STARRETT CO. 

ATHOL, MASSACHUSETTS, U. S. A. 


Available Through Your Favorite Supply House 
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Involute-Spline Standards — III 


to meet conditions imposed by en^n 
ncerm^ oi production iccjuircinents 
The standard provides an option 
of three depths in eacli of hve senes 


toverinji, 6, 10, 16, 2l and ^6 tooth 
splines The intermcdiatL dipih will 
prohahl) he tlie most used, hut it can 
he vailed dependme; on the h irdness 


of the sphne memheis Dimensions 
for 6, It), 16 and 2 4 tooth splines 
have been puhlislied (.^ Vol Hi, 
pa^es HI , 1 17 ^ ,ind ) 



For 6 ond 10 Tooth Sp/ines 


For 16, 24 emd 56 Tooth ^phn es 


Table 1 Measurement of Involute Splines With 6 and 10 Teeth on Shafld 


rV-Toolh Splines 


lO-Tootii Splines 


Corre- 



1 

Pin 

Center 

1 

Moasuremont Over Pins | 



1 

Pm 

Center 

r 

Measurement Over Pins 

■ponding 

Besnng 

Pitch 

Diameler 

1 Diunoter 

to Flat 

1 Shtllow 1 

1 Intenn 

Deep 

Pilch 

1 Diameter 

to Flat 

1 Shallow 

1 Interm. | 

Deep 

Bore 

NumberB 




P 

G 


M. 1 


M, 

M. 






o 


M. 


M. J 

M, 


D 

D y 

0 366025J 

0 4P 

D X 

1 601561 

D X 

1 SM770 

D X 

1 580365 


D 

D X 

0 2012936 

0 4P 

D X 
1J27740 

D X 
1.315660 

D X 
1.303923 

04 

0 

7500 

0 

2745 

0 no 

1 

2012 

1 

1931 

1 1853 

0 

7500 

0 

1510 

0 

060 

0 

9958 

0 

9667 

0 9779 

05 

0 

9375 

0 

3431 

0 137 

1 

5015 

1 

49n 

1 4816 

0 

9375 

0 

1887 

0 

075 

1 

2448 

] 

2334 

1 2224 

06 

1 

1250 

0 

4118 

0 165 

I 

8018 

1 

7896 

1 7779 

1 

1250 

0 

2265 

0 

091 

1 

4937 

1 

4801 

1 4669 

07 

I 

3125 

0 

460<1 

0 192 

2 

1020 

2 

0879 

2 0742 

1 

3125 

0 

2642 

0 

106 

1 

742r 

1 

7268 

1 7114 

06 

1 

5000 

0 

5490 

0 220 

2 

4023 

2 

3862 

2 3705 

I 

5000 

0 

3019 

0 

121 

1 

9916 

1 

9735 

1 9559 

09 

1 

6875 

0 

6177 

0 217 

2 

7026 

2 

6844 

2 6669 

1 

6875 

0 

3397 

0 

136 

2 

2406 

2 

2202 

2 2004 

10 

1 

8750 

0 

6863 

0 275 

3 

0029 

2 

9827 

2 9632 

1 

8750 

0 

3774 

0 

151 

2 

4895 

2 

4669 

2 4449 

11 

2 

0625 

0 

7549 

0 302 

3 

3032 

3 

2810 

3 2595 

2 

0625 

0 

4152 

0 

166 

2 

7385 

2 

7135 

2 6893 

12 

2 

2500 

0 

8236 

0 329 

3 

6035 

3 

5792 

3 5558 

2 

2500 

0 

4529 

0 

181 

2 

9874 

2 

9602 

2 9338 

13 

2 

4375 

0 

8922 

0 357 

3 

9038 

3 

8775 

3 8521 

2 

4375 

0 

4907 

0 

196 

3 

2364 

3 

2069 

3 1783 

14 

2 

6250 

0 

9608 

0 384 

4 

2041 

4 

1758 

4 1485 

2 

6250 

0 

5284 

0 

211 

3 

4853 

3 

4536 

3 4228 

15 

2 

8125 

1 

029-1 

0 412 

4 

5044 

4 

4740 

4 4448 

2 

8125 

0 

5661 

0 

226 

3 

7343 

3 

7003 

3 6673 

16 

3 

0000 

1 

0981 

Q 439 

4 

8047 

4 

7723 

4 7411 

3 

0000 

0 

6039 

0 

242 

3 

9832 

3 

9470 

3 9118 

17 

3 

1875 

1 

1667 

0 467 

[i 

1050 

5 

0706 

5 0374 

3 

1875 

0 

6416 

0 

257 

4 

2322 

4 

1937 

4 1563 

IB 

3 

3750 

1 

2353 

Q 494 

5 

4053 

5 

3688 

5 3337 

3 

3750 

0 

6794 

0 

272 

4 

4811 

4 

4404 

4 4007 

19 

3 

5625 

1 

3040 

0 522 

5 

7056 

5 

6671 

5 6301 

3 

5625 

0 

7171 

0 

287 

4 

7301 

4 

0870 

4 6452 

20 

3 

7500 

1 

3726 

0 549 

6 

0059 

5 

9654 

5 9264 

3 

7500 

0 

7549 

0 

302 

4 

9790 

4 

9337 

4 8897 

21 

3 

9375 

1 

4412 

0 576 

6 

3061 

6 

2637 

6 2227 

3 

9375 

0 

7926 

0 

317 

5 

2280 

5 

1804 

5 1342 

22 

4 

1250 

1 

5099 

0 604 

6 

6064 

6 

5619 

6 5190 

4 

1250 

0 

8303 

0 

332 

5 

4769 

5 

4271 

5 3787 


All dimcniiiunB jfl givtn in initiLs 


Table 2 Measurement of Involute Splines With 16, 24, and 36 Teeth — on Shafts 


16-1 ootli Splines 


24-Ti>otb Splines 


J6-Tofith Splines 


Corre- 

Pitch 

Diam- 

eter 

Pm 

Measurement Over Pms | 

Pitch 

Pin 

Meisurement Over Pins | 

Pitch 

DUm- 

eter 

Pin 

L 

Moasuremebt Over Pins 

sponding 

Bearing 

Diameter 

Shallow 

Intenn. 

Deep 

Diam- 

Diameter 

Shallow 

Intenn. | 

Deep 1 

DUmeter 

1 ShaJlow 1 

Interm 

Deep 

Bore 

Numbers 

P 

M. 

Mb 

Me 



P 

M. 


Mu 


M. 


ilJ 


M. 

Mu 

M, 


D 

D X 

0.1205850 

D X 
1.190013 

D X 
1.186008 

D X 
1.173280 


D 

D X 

0.0786596 

D X 

1 147595 

D X 

1 1J3B19 

D X 
1.120219 

D 

D X 

0.0517190 

1 

D X 
110248 

D X 
1.100751 

D X 

1 097297 

04 

0 7500 

0 0904 

0 8993 

0 8895 

0 8800 

0 

7500 

0 0590 

0 8607 

0 

6504 

0 

8402 

0 7500 

0 

0388 

0 

8372 

0 8301 

0 8230 

05 

0 9373 

0 1130 

1 1241 

1 1119 

1 1000 

0 

9375 

0 0737 

1 0759 

1 

0630 

1 

0502 

0 9375 

0 

0485 

1 

0465 

1 0376 

1 0287 

06 

1 1250 

0 1357 

1 3489 

1 3343 

1 3199 

1 

1250 

0 0885 

1 2910 

1 

2755 

1 

2602 

1 1250 

0 

0582 

1 

2558 

1 2451 

1 2345 

07 

1 3125 

0 1583 

1 5737 

1 5566 

1 5399 

1 

3125 

0 1032 

1 5062 

1 

4881 

1 

4703 

1 3125 

0 

0679 

1 

4631 

1 4526 

1 4402 

08 

1 5000 

0 1809 

1 7985 

1 7790 

1 7599 

1 

5000 

0 1160 

1 7214 

1 

7007 

1 

6803 

1 5000 

0 

0776 

1 

6744 

1 6601 

1 b459 

09 

1 6875 

0 2035 

2 0233 

2 0014 

1 9799 

1 

6875 

0 1327 

1 9366 

1 

9133 

1 

8904 

1 6875 

0 

0873 

1 

8837 

1 8676 

1 8517 

10 

1 8750 

0 2261 

2 2481 

2 2238 

2 1999 

1 

8750 

0 1475 

2 1517 

2 

1259 

2 

1004 

1 8750 

0 

0970 

2 

0930 

2 0752 

2 0574 

11 

2 0625 

0 ?487 

2 4730 

2 4461 

2 4199 

2 

0625 

0 1622 

2 3669 

2 

3385 

2 

3105 

2 0625 

0 

1067 

2 

302.1 

2 2827 

2 2632 

12 

2 2500 

0 2713 

2 6978 

2 6685 

2 6399 

2 

2500 

0 1770 

2 5821 

2 

5511 

2 

5205 

2 2500 

0 

1164 

2 

5116 

2 4902 

2 4689 

13 

2 4375 

0 2939 

2 9226 

2 8909 

2 8599 

2 

4375 

0 1917 

2 7973 

2 

7637 

2 

7305 

2 4375 

0 

1261 

2 

7209 

2 6977 

2 6747 

14 

2 6250 

0 3165 

3 1474 

3 1133 

3 0799 

2 

6250 

0 2065 

3 0124 

2 

9763 

2 

9406 

2 6250 

0 

1358 

2 

9302 

2 9052 

2 8804 

15 

2 8125 

0 3391 

3 3722 

3 3356 

3 2999 

2 

8125 

0 Z21Z 

3 2276 

3 

1889 

3 

1506 

2 8125 

0 

1455 

3 

1394 

3 1127 

3 0861 

16 

3 0000 

0 3618 

3 5970 

3 5580 

3 5198 

3 

0000 

0 2360 

3 4428 

3 

4015 

3 

3607 

3 OOOO 

0 

1552 

3 

3487 

3 3203 

3 2919 

17 

3 1875 

0 3844 

3 8219 

3 7804 

3 7398 

3 

1875 

0 2507 

3 6580 

3 

6140 

3 

5707 

3 1875 

0 

1649 

3 

5580 

3 5278 

3 4976 

18 

3 3750 

0 4070 

4 0467 

4 0028 

3 9598 

3 

3750 

0 2655 

3 8731 

3 

8266 

3 

7807 

3 3750 

0 

1746 

3 

7673 

3 7353 

3 7034 

19 

3 5625 

0 4296 

4 2715 

4 2252 

4 1798 

3 

5625 

0 2802 

4 0883 

4 

0392 

3 

9908 

3 5625 

0 

1642 

3 

9766 

3 9428 

3 9091 

20 

3 7500 

0 4522 

4 4963 

4 4475 

4 3998 

3 

7500 

0 2950 

4 3035 

4 

2518 

4 

2008 

3 7500 

0 

1939 

4 

1859 

4 1503 

4 1149 

21 

3 9375 

0 4748 

4 7211 

4 6699 

4 6196 

3 

9375 

0 3097 

4 5187 

4 

4644 

4 

4109 

3 9375 

0 

2036 

4 

3952 

4 3578 

4 3206 

22 

4 1250 

0 4974 

4 9459 

4 8923 

4 8398 

4 

1250 

0 3245 

4 7338 

4 

0770 

4 

6209 

4 1250 

0 

2133 

4 

6045 

4 5653 

4 5264 


All dimenimiu ere given in inches. 
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ACCURATE & DEPENDABLE 

NEW BRITAIN Multiple Spindle Automatic Chucking 
Machines combine Sturdy Construction, Permanent Accu- 
racy and maximum Tooling Accessibility for easy set-up 
and maintenance, reducing downtime to the minimum. 


NEW BRITAIN-GRIDLEY 

MACHINE DIVISION • THE NEW BRITAIN MACHINE CO. 
NEW BRITAIN • CONNECTICUT 



MODEL 675 

6 SPINDLES 

7 1 -2-INCH CHUCKS 








. complete IfFIlKhuckers - fimjimili Eight Spindles to 10VB"Capacii 

JUl? Sn i niHR-^^n 


EDITORIAL 


Defense Bottlenecks 


WE HAVE BEEN HEARlNCi a lot ahoLit bottle- 
necks in national defense. You ilon’t have to \ isit 
the Army and Navy m Washin^izton to get an ear- 
ful on the subject. Just read the newspapers or 
listen to the radio or, for that matter, drop in at 
any gathering place. 

Wdiat is meant by bottlenecks:^ If you asked 
most people that c]uestion, they probably wouldn’t 
know. Here is the best explanation w^e can give; 
Americans went on their own sweet ns ay for years 
paying little or no attention to defense matters 
I’he armed forces wcTe starved for tunds. Mami 
facture of munitions fell away to next to nothing. 
A group of intellectual writers smeared munitions 
makers with the title 'Merchants of Death." But 
whar of it ^ 

Well, iK^thmg, until one day lecently we \\i ke 
up to the realization that we arc living in a w'orld 
largely ruled by the strong-arm natrons. We got 
scared at our ow'n softness and at our inability to 
command respect armed with popguns and feather 
dusters. So Ckingress began to appropriate billions, 
a habit which it has fallen into lately. 

But mere appropriation of billions doesn’t solve 
anything in itself, as w’e liave discovered in con- 
nection witli unemjiloyment. We must have every- 
thing for defense purposes immediately or sooner! 
Guns, airplanes, shelly tanks. 

Unfortunately that is impossible. It will take 
months, perliaps even years to attain the defense 
goal some have set for us. 

How are wx^ g^^^ing speed up the process as 
much as possible.^ Not by imposing rigid restric- 
^tions on work-w eeks, not by the Government s 


I ef using to liberalize its write-oifs on plant addi- 
tions designed for defense production, not by w^ait- 
ing until every t is crossed and every i dotted 
before munifiims contracts arc placed. 

Bottleneck in machine tools Not il we know 
it. Any industry Nvith an average business of 
.'i 100, 000, 000 a year which can pull itself up by 
its bootstraps to an output of $400,000,000 a year 
can meet any emergency w'hich might ari.sc. It 
already has functioning a voluntary system de- 
.signed to give the defense program the green 
light over everything else. It lias in its hand a 
trump or two yet to play if things get tight. 

We arc not concerned about tlie industrial 
bottlenecks wliith people like to talk about and 
which the newspapers like to write about, (jiven 
half a chance, American industry will he able to 
give a sterling account of itsidt in the manu- 
facture of war goods. 

What we are more afraid of than industrial 
bottlenecks is the Washington bottleneck, for 
some inexplicable reason the liaiclest job many 
government officials liave to do is to use the 
.scissors to cut the red tape wliich binds them. It 
IS iinpossil)le for manufacturers even to begin tool- 
ing for munitions manufacture until they know 
what they are to make and how mucli of it and 
until they arc sure the job is "in the hag." 

So we are forced to the conclusion that if a 
chfike point exists today, it is in Washington 
rather than in the industrial hinterland. And if 
w't* know’ Hill Knudsen as we think wc do, he will 
eliminate that clioke point in a Imrry if he is given 
the authority, 
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GAGING BUSINESS 

Machine tools on British order to be deliveied to U. S. plants 
holding British munitions contratts. Japan has $26,000,000 of 
U. S, tools on order. June was big month for machine builders 


Machine Tools June bookings art 
rcporlcd by many compAiiiis to Juul 
been Oil best of the year Britisli oi 
ders WLic Jar/^'L Aviation cotnpames 
and makers of industiia! eketriLil 
equipment were amon^ the big/^cst 
domestic buycis, mutli ol tliL pine lias 
mp bem^ lor armament jvo grains 
Pratt Wliitnc) Aim lit, Wni^ht 
Aviation Maniilaetuiin^ and Bcthle 
fiern Steel have been amon^» the im 
poitant companies m the market 
Ciovernmcnt arsenals and navy )ards 
also lia\e been plaeint^ ^^enerous or 
ders 

The British ha\e taken o\er all 
french machine tool contracts in the 
United States with the exception of a 
few highly specialized units unaclapt 
able to BntisJi work Instead of ship 
pmg huge quantities of machine teiols 
to tngland foi installation there, it is 
believed that most U S machines cur 
rcntly on British order will be cleln 
ered to plants m this country lioldmg 
British munitions contracts Hereto 
tore praetuall) all machines bought 
by the British have been shipped over 
seas 

British orders here, including 
those acquired from the lieneh, are 
said to total over $1 2"), 000, 000 The 
french alime had 1 1 “sOO maLhmes on 
order tarly in June U S machine 
tool builders had on hantl Japanese 
business amounting to $26,000,000 
and Russian business totaling $9,000, 
000 Most of the machines lor Russia 
arc understood to have been shipped 
since then, but lew ol those for japan 
The severe control of machine tool 
exports clamped down by Washing 
ton is expected to make it difficult for 
Japan to get the machines she needs, 
unless the cquijsment is so specialized 
that it cannot be convertccl to U S 
defense pin poses 

Ordnance The War Department 
IS expected to spend around $10, 
000,000 for a new powder making 
plant, an ammunition loading plmt 
and enlargement of productive hicih- 
ties at Springfield Armory The new 
naval bill, passed by the House and 
certain of enactment by the Senate, 
provides $50,000,000 foi expansion 
of ordnance-making capacity and 
$20,000,000 for added armor plate 


t ipantv Despite a rccoul peacetime 
proLCiiemcnt piogram toi liscal il 
the Army s Ordnance Department 
still cxpeits to place i large number 
ol educational orders m lommg 
months WcstinghoLise, which turned 
out huge quantities of munitions in 
World War days, has formed an 
Fmergency Products Division to pro 
tlutc ordnamc material for the gov 
ernnicnt It is repented to have it 
ctived an oidcr lor guns to be made 
it Its jersey ( ity plant 

Railroad Equipment- Ireiglit car 
orders and inquiries the past fort 
night totaled almost 10 000 units 
Piograms recently announced indicate 
that s^2 50,000 000 miy be spent in the 
final half of 1910 for rolling stock, 
with emphasis on mill type frgght 
uirs because of the necessity for mov 
mg I aw and finished steel products 
Railroads now have 55,78 4 more c irs 
in serviic than in October, 19 59 Out 
standing inquiries include 5 000 ears 
tor the Illinois ( cntral, 2,5 15 lor the 
Pennsylvania and 2,275 cars and 20 
locomotives for tlie Southern Pacific 

Aircraft U S military plane pro 
duction IS estimated at about 500 units 
a month but plant expansions will in 
crease that rate sharply in the next 
foul months Vega, Vultee, C onsoh 
dated and North American arc among 


companies enlarging their factories A 
leading plane builder is contemplat- 
ing tripling Its capacity Wright, 
Pratt iS. Whitney and Allison are mak 
mg considerable progress in adding to 
their engine output The latter hopes 
to be up to iOO units a month within 
six weeks It now is producing about 
10 units a day Packard will spend 
$50,000 000 in tooling up for Rolls 
Royee engine production ( oiitincntal 
Motors, Stearrnan Aircraft and Avia 
tion Manufacturing have received 
turthcr substintial government orders 
recently 

Shipbuilding --( on tracts for new 
docks at Norfolk and Philadelphia 
Na\y yards costing $16 175 OOU are a 
forciLinncr of other contracts to in 
c lease lapacities in private as well as 
government yards Actuil construe 
tion work on new private facilities 
may be delayed bec iiise of the ic 
ported reluctance of the LJ S Ticas 
ury Department to liberalize taxation 
valuations and dcprciiition latcs m 
connection willi this emergency pro 
glam Opeiations at nivy yinls can 
be luithei cxpanilcd by adding more 
shifts, but i shortage ol certain types 
ol skillcil labor is i limiting factor 
Gtncial Motois lairbanks Morse and 
Hoov cn ( )w ens Rentschlcr have rc 
c Lived 1 irge orders for submarine pro 
pulsion maLhineiy 

Steel After a deelinc during the 
hohdiy week, steel production 
l^ounced back up this week Only a 
minor fraction ol today s tonnage is 
coming from the new dclcnse pro 
gram The major effect of armament 
activities will not be felt for some 
time Meanwhile domestii demand 
and British buying arc expected to 
maintain operitions at a high rate 
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LICENSES NEEDED FOR MACHINE TOOL EXPORTS 


Industrial mobilization plan virtually put into effect. Metal-work- 
ing equipment, materials and parts come under rigid scru:my. 
Lt. Col. Maxwell will be Administrator 


WASHINGTON — Immediately upon 
iifiiiinR H R 9850, which virtually 
puts mt/O etfecL the 1939 industrial 
mobilization plan of the War Depart - 
ment, President Roosevelt issued a 
proclamation putt ms all export ship- 
ments of munitions, materials oi 
machinery needed in thr national de- 
fense program under rigid control 

All machine tools, as well as main 
other kinds of metal-working ma- 
chinery, are on the list for export 
control The Presidential proclama- 
tion includes “m^'tal working machin- 
er\ tor (!' melting or casting (2i 
pressing inlo forms (3) cutting oi 
grinding, power-driven, and (4) weld- 
ing ” Armor plate, optically cleai plas- 
tics, and aircraft parts equipment and 
accessories are on the list The group 
of basic materials and products con- 
sist.s, in part, oi aluminum chromium 
industrial diamonds nmngane^e 
mnhbdenum, tungslcii and vanadium 

Lieut -Col Russell L Maxwell has 
been appointed by Mi Roosevelt as 
Adminisiratoi ot Export Conti nl He 
will have flnal authority t‘vcn exceed- 
ing that of the State Depart ment 
in didcrnuning \\hethei products on 
the affected list nui\ Ix' cxjruted Ac- 
tual licenses foi shipnu'uts abioad 
must be obtained finm the State De- 
partment No exports may he made 
without a license 

It was ill anticipation of this ac- 
tion that machine tools destined for 


Japan and Russia, m particular, w*^re 
held up recently, precipitating a vig- 
oious protest from the Japanese am- 
bassadoi The upshot is that such 
holdups temporarily ceased With an 
official control in effect, howevei, the 
government will damp down again 
It IS believed that only a few mii- 
chmes not adaptable to our defense 
needs will hei rafter slip tlirough to 
Japan Tlie same situation applies to 
eontemplated shipments to many 
othei countries 

Some equipment destined for Brit- 
ain probably will be taken for the 
Aimv and Navy, but not enough to 
iniertere with the Biitish getting 
mo'.t of wiiat thej wan. 

The new Export Administrator, Lt - 
Col Maxwell, has his office In Room 
2068 Munitions Building in Washing- 
ton Since last August he has been 
Chief of the Planning and Equipment 
Branch ol the War Department Gcn- 
cial Staff From DiTcmbei, 193B, to 
August 193D h(' was assistant to tin 
executive officer in the office oJ Ihc 
Assistant SecK'taiv of War He has 
stiver] in ordname opcM'ations having 
been on diitv in tlie office nl the CliK'l 
ot Ordnanre on thiec separate occas- 
ions In 1934 1935 he was executive 
assistant to llie Chid nl the Phila- 
flelphift OrchiLUut District and latci 
was ordnance officer at Laiiglat Feld 
Va He was (‘ommaiiding officer ol 
the Picatmnv Aiscnal ^lom Octobei 


BRITISH ASSUME FRENCH ORDERS 

NEW YORK -The BiltLsh Pur- 

chasing Mission will positively 
lak( ovtr all the French machine 
tool ordeivs in this coiintry Tlie 
number is estimated to be 11,500 
For those machines tied in with 
the metrie system making the 
pioblem of conversion difficult 
n -olution Ls now being worked 
on I by the Mission It probablv 
will be ten days to two weeks 
before the French orders are 
coinplcj ly slrnigJitened out and 
tranderred to the BiilLsh 


1918. to January. 1919, and was wlUi 
llie Ameiicaii forces in Germany as 
tommanding officer of the Hallaseh- 
Jag and Mulheim Ammunition plants 
from July 1919, to July 1921 He Is a 
West Point graduate 

Navy Orders 45 New Warships 
At Total Cost of $414,000,000 

WASHINGTON The Navy has 
moved nearer iL goal ol superiority 
o\ ei any probable fleet combination on 
earth by ordering 45 new warships at 
a cost ol $414,000,000 It calls foi 11 
iruisei,., 20 destroyeis 13 subinarmes 
and one large seaplane tender, all to 
be bin) I in niivate yaids as lollow 
Hath lion Works 0 destroyers. Beth- 
lehem sLci'l Co B cruisers and 4 
d(‘slroveis. EleiUiii Boat Co 13 
sulimaiincs. Federal LShipbuildmg 
1)1 V Dock Co - 10 clesf rovers, New 
Yoik Shillbuilding Coi'i) 3 ciuLscrs 
and 1 seaplane Lendei The terms of 
this 45-ship deal do not cover arma- 
ment, armor and ammunition, or pro- 
pelling nuiehmerv lor tlu* submarines 

Tills order is in addition to all re- 
el iillv announced contracts A few 
days ago the Naw let contracts lor 
19 vessels in its own yards Also, 
ordei -> have been awaided the New- 
port News Shipbuilding and Dry Dock 
Co for twm cruisers and three air- 
ciatt carriers Altogether tlien* are 
92 warships under eonsti uction, total- 
ing 499.435 Ions which will cost 
$1 140.000,000 

The 70 pei cent expansion bill just 
jiasspcl by the House and now before 
the Senate provides of an additional 
[‘ight or nine battleships seven air- 
craft earners, 30 cruisers, 120 destroy- 
ers and 47 submarines The bill is 
only an authorization and does not 
provide appropriations 

The rwo-oceaii navy ships for 
which are either built, under con- 
st rue ti on or proposed, will consist of 
more than 30 battleships, at least 15 
aircraft carriers, 400 destroyers, and a 
swarm of light and heavy eriiiserii. 


EXPORT LICENSE INSTRUCTIONS 

lOff MACHINl 7 001 S 

I One dupliLiUt' applu.Umn slioiilcl he made fur Cdili ioiii|>1lic shipment tn 
an> one consignee, and mav not include niort liwiri one tomniodily nor ship 
merits to more than ota iounti>. 

2 . Applications should be iv pcwTitlcn, hut will he considered if written 
legihly in ink Llnsigiud ,i|ipIuations or those omitting essential iiiltumation 
i ailed for will he returned 

k The comnioihtv listed should he dcsign<iicd clearls and specificallv, iht 
type and model designation being included whenever applicable Values 
listed should represent the selling price only of the articles exported, and 
should not include such supplementary costs as paiking, ft eight, ett 

4. When countersigned and impressed with the seal of the Department ot 
.Slate, an appliiation becomes a htense. 

5. Any attempt to export a lomniodity differing in anv way from that 
licensed or any alteration of a license, except hv a duly auihon/ed officei ol 
the government, is punishable under appropriate acts of Congress C.hangts 
in the information set forth in licenses which have been issued under the seal 
of the Secretary of State tan he effetted by amendments which tan he made 
only by the Department of .State, or hv toilet tnrs of tusmms or postmasters 
acting under the specific instructions of the Department of State. 

6. A license is not transferable and is suhjcti to revocation without notiir 

7. Shipment miisf he made from port of exit within one year from date 
license is granted. 

«. Export licenses must be filed with the ctillector t>f tiistoms at the port 
from w'hich the shipment is departing from the I Inited States prior to the 
proposed departure. 
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Labor Rivalry a Threat to Defense Plans; 
Hillman Achieves Success As Peacemaker 


NEW YORK — One of the niijoi 
threats to uninterrupted detense pro- 
duction haii been tiie pia&pecL ot 
CIO - AFl. jurLsdictional wrant^llih 
that might Lie up vital Industries 
For the lafit three year^ tht launch- 
ing of an organizing campaign by tlu 
CIO has been tht signal for a coun- 
termovi by the APT/ designed to halt 
CIO expansion 

Spec U*r Disperse d 

With two industiles which aie 
crucial to defense prepaiation laigely 
unorganl/cd an n aft manutacturc 
iiid machine tools — the specLtr of 
laboi tiigs-of war which would ham- 
per production In these fields has 
given planneis nlghtmaies CIOs 
United Automobile Workers Union 
and United Electiical Radio and 
Machine Workers and AFL s Intei 
national Association of Machinists 
each claim a jurisdictional stake De- 
terriiinedH staking out such claims 
would mean stilkts and chaos 
That defin-^e minded Washington 
was sensilivi to such potential 
trouble lb induattd by the Roosevelt 
appointment of labor leader Sidney 
Hillman to the kev post of Enrplov 
ment Policies Coordinator in the re- 
cently establLshed Defense Advlson 
Council Hillmans Job as Stettinius 
looks after raw materials and Knud- 
son gets aimament manufactuied is 
to keep on tap an adequate laboi 
supply It Is because picket lines can 
coik up a labor bottleneck in shoit 
order that Hillman s job is that ol 
peacemaker 

Long an ardent mil vot al tham 
plon of labor unity e\en when It put 
him at sixes and scviiis with Gen 
erallssimo John J Lewis Hillman 
after the AFL went thiough tin mo- 
tions of piotcsting his appointmint 
because he heads a CIO union can 
command the lespect ol all temper- 
ate sections oi the laboi movement 
Addressing himself to the pioblim 
one of his fust official acts upon as- 
suming his ntw posiliori was Lo call 
in R J Thomas piesidtnt of CIO 

KNUDSEN APPOINTS AIDES 

WASHINGTON -Mason But I on 
vice-chan man of the McGraw- 
Hill Publishing Co Inc has 
been appointed to the staff of 
William S Knudsen of the Na- 
tional Advisor\ Defense Com 
mission to assist in the procuie 
ment of machine tools loi the 
defense program A B Finig 
Motch & Meirvweather Machin- 
ery Co and Don Laflin Gld- 
dlngs and Lewis Machine Tool 
Co also have been appointed 
to assist Mr Knudsen 


Auto Woikers Union and H W 
Blown chief of AFLs machinists foi 
a down-to-earth confab 

The result of that meeting wa.s 
that these two leaders whose re- 
spectivt organizations had had a 
daggei s drawn attitude toward each 
other agreed on each others Juris- 
diction saw to it that there was no 
spot for conflict and proceeded to 
shake hands as token that they 
would 1 espect each oLhei s field 

Further Peace Moves 

Hillmans next step to insuii tf 
fectivc laboi place in spite of tiu 
Lewis Green hostility was to create 
A national Labor Policy Advisory 
Cornmittct whose formation was an- 
nounced July 2 The new committees 
peisonnel is made up of tight AFI 
leaders six CIO union chiefs and 
I wo officials from the railioad broth- 
el hood unions These men represent 
organizations who have will over a 
million membci s emplovf d in Indus 
tries important to the defense iffoit 
lhat aftei five years oi bittei AFL 
CIO factional war these organizations 
could comt togethei discarding per 
son'll and organizational difftiences 
in n pledge ol united and cooptia 
tlvt effort in furtheranct of the na 
lional defense program Is a heaiten 
ing sign Observers are suggesting 
that it pitsagis labor unity 


MORE POWER FOR ALLIED BUYERS 

OTTAWA — ^Begmning July 1 C 
D Howe Minister of Munitions 
and Supply in Canada and Ar- 
thur B Purvis purchasing agent 
in the United States took over 
complete control of British war 
purchases on this continent 
This removes aL a stroke all the 
overseas restrictions which since 
the war started have slowed up 
Allied purchasing on this side of 
the ocean The British War Sup- 
ply Board has disappeared it 
was not only lesponslble for pui- 
chases in Canada but exercised 
control over the British Pur- 
chasing Commission In the 
United States 


MACHINERY EXPORTS DECLINE 

WASHINGTON -Exports of powt i 
dnvin metal-working machinery in 
May amounted to $19 142 225 com- 
pared with $21 2B1 3J2 in April Both 
months arc well over tht cxpoits for 
May 19J9 which was $11 615 799 
Fxpoits in Mav included engine 
lathes $1 393 405 turiet lathes $1 - 
657 44B thread cutting and auto- 
matic sciew inachiiu s $1 729 593, 
milling machines $2 315 69B dulling 
machines $932 470 giindtis $3 321 - 
142 sheet and plate metal-working 
machiiiEs and paits $756 652 and 
lorging machineiy paits and acces- 
sories $1 261 457 



Land Battleships — ( Mf/wi liDiJ y ii]U]ppLd iilh /iTo/iMir/ liilufy iiH 
(// a (ii pot wi/y/i i/h/r in flu I lu/lish Midlands Oiu of tlu 
tanks I n hi !}}(/ h](i d Ol ii otluis joi final lusunblnuj Piak piodiutinn 
i\ nipidl\ hi nil/ app/oailud h\ Ihitish fiutoius 
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Recent Bills Give Administration More Power; 
Set Up New Pattern for Miiitary Procurement 


WASHINGTON- -In the landslide of 
defense legislation last month, major 
attention went to the appropriation 
bills that so far added up nearly 
$5,000,000,000 for armament But at 
the same time a group of bills slid 
through which set up a brand new 
pattern for military procurement 
Designed primarily to speed up pro- 
duction for a vast new army and 
navy, the bills sweep aside the cau- 
tious restrictions which usually sur- 
round government buying and grant 
broad powers which, if pushed to 
iheir limits, could regiment inriustiw 
into a virtual industrial mobilization 
Secondarily, the new regulations aim 
to prevent profiteering arul to keep 
labor from bearing the burden of de- 
fense These new powers expire 
June 30. 1942. 

Competitive bidding wdll not entei 
into the expansion program Arm> 
and Navy can now negotiate con- 
tracts on everything thrv buy, anri, 
except on minor and routine items 
they are going to use the power The 
cust-plus-a-percentage contracts lU 
the last war are forbidden, but con- 
tracts may be negotiated on a luiuji 
sum or on a cosl-plus-a-flxed-lee 
basis The latlei form wnll x)robabl> 
be Used only on construction work 
fo' the present The tee shall not 
exceed 7 per cent ot the cost 

Profit limitations .ire imposed on 
producers of ships and of Arinv and 
Navy airplanes Profits of other con- 
tractors are not restricted, but excess 
profit legislation will be enacted to 
keep builders of tanks, machine guns 
and other munitions from making 
too much money Restrictions on 
ship and airplane builders romr* in 
through a tightening ol the Vinsoii- 
Trainel Law which lormerlv restricled 
ship profits to 10 pel cent luid aii- 
plane to 12 per cent These limits 
are now reduced to a uniform B per 
cent ol the contract price To ccjver 
cases in which the' cost is less than 
anticipated, it is also sluulated that 
profit shall not exceed per cent 
ot the cost of pertormlng the con- 
tract The same limits apply to sub- 
contracts if over $25,000 Although 
these percentages look liberal, inanv 
manufacturers feai that, because ol 
tax and overhead items not counted 
as costs, actual profits will not exceed 
4 or 5 per cent 

An important concession is made 
to shipbuilders and plane manufac- 
turers on the matter of distributing 
cost of plant expansion and tooling 
In a program such as the present In- 
volving great expansion ol capacity, 
it IS vital how much of the cost ot 
new facilities may be charged against 
the contract as a legitimate cost 
Previously, this determination has 
been made, after the contract award, 


by the Treasury, which ha^ s’mply 
allowed the same amortization rate 
as for income tax The new legisla- 
tion provides that the determinf tlon 
be made before the contract is 
awarded and that it be made by the 
Army and Navj —who have long been 
fighting '^or a more liberal interpre- 
tation Treasury retains only veto 
}X)wer ovei each decision (which, 
some feai, ina> pioduce delaying 
deadlocks > 

Limit aLioiis on ship and plane 
profits —and probably on other items 
Lhrough taxation create the danger 
of deadlock in negotiations between 
put chasing ottlcers and manufactur- 
e'rs To meet this eventuality, the 
legislation empowers Armj and Navy 
to manularture what thev need for 
then own account To this end, they 
may build plants oi f-ase existing 
plants and eitlier operate them them- 
selves or contract for their operation 
I'he 8ecretaiy ol the Nav.v, inoreovei , 
il he finds that he needs a plant, 
mav determine a Ian compensation 
and compel the owner to lease it to 
him The Secretary of War, cun- 
(luslv enough i.s not gi anted this 
powei 

Application of Walsh-Healey le- 
quiremeiils ol prevailing wage, and 
timp-and-'i-half after 40 hours to 
defense prot' iclion was bitterly op- 
posed bv the military, but Congiess 
ended bv throwing the problem in 
the Piesidcnt’s lap The rpstrictions 
leiuain in force, but the President is 
empowered to waive them il he finds 
It desirable Civilian employees nl 
Aimy, Navy, and Coast Guard, hith- 
vrU) restricted to a maximum work- 
vveek oJ 40 hours may now be re- 
quired to work longer il paid I line 
and a linli 

Priority System tor Machine 

Tools Established in Canada 

MONTREAL A priority system loi 
machine tools has been established in 
Canada It will lunrtion through the 
newly-formed Citadel Merchandising 
Co , fully owned by the government 
which will liave dictatorial authoritj 
over machine tool production and 
shipments The new organization 
extends beyond machine tools, being 
charged with responsibility for insin - 
ing the supply of all equipment es- 
sential to Canadian war industries 

The new company is managed by 
business leaders independent ol all 
machine tool companies It is oper- 
ated on a non-profit basis and will 
have offices in Montreal and repre- 
sentatives in New York and Ottawa 
It already Is attempting to coordi- 
nate production and procurement ol 
machine tools In Canada and to assLst 


EDUCAIIDNAL ORDERS CONTINUED 

WASHINGTON^The 194J Edu- 
cational Orders Program Is get- 
ting under way Supported by 
an appropriation of $16,250,000 
the War Departmeiil Is Issuing 
circular proposals on many of 
whai it terms as "sixty critical 
items ■’ Only those companies 
not having regular war orders 
are eligible to bid Although it 
was previously predicted that 
big scale war orders would sub- 
merge the EdueaLioiial Orders 
Program, such Is not the case 
and indications are tliat It will 
go on as long as there are firms 
that can aid defense and which 
need experience 


firms occupied with wai orders to 
obtain adequate equipment 
The new company is to be operated 
under the direct supervision of Hon 
C D Ilowe, minister of munitions 
and supply, and will be adminls- 
lered by the following directors, all 
of whom an o serve without reinun- 
eralioii. Thomas Arnold, chairman, 
Manitoba Steel Foundnes Ltd , presi- 
dent, L J Belnap. president Con- 
solidated Papei Corp , Ijtd , vice 
president . J D Johnson, president 
Canada Cement Co , Ltd . C E 
Giavel. director. Bell Telephone Co 
ol Canada; F J Morrow, director, 
Ogilvie Flour Mills Co LIU 

Government control of machine 
fool production is but a part ol a 
wide piogram for the mobilization of 
Canadian industry by the govern- 
menit for war purposes Other board' 
have been lormed such as the War- 
time Industries Control Board con- 
sisting ol controllers for various 
branrhes of industry each ol whom 
has dictatorial powers over anything 
affecting the industries 
The WICB will elect a chairman 
fiom its own members winch include 
Hugh HculJv Ottawa, steel control- 
ler, G C Bateman, Toronto, con- 
troller ol metals production, H R 
McMillan. Vancouver, timber con- 
troller; and G Uotrelle, Toronto, oil 
controller President ol Federal Air- 
craft Ltd is R P Bell, head of Pick- 
lord At Black, Ltd and the directors 
are S Dawes, B Gordon, R Smith, 
find A Aiken 

RECENT OUTSTANDING WAR ORDERS 

WASHINGTON— The White Motor 
Co of Cleveland, Ohio has recently 
been awarded n $5,3H7,500 contract by 
the government for scout cars with 
spare parts, while the Sperry Gyro- 
scope Co. has been awarded a $4,571,- 
BB7 contract for anti-aircraft fire 
control instruments The Wright 
Aeronautical Corp was awarded a 
contract for $1,488,272 engines 
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Administration Moves to Train 
250,000 Men for Industrial Jobs 

WASHINGTON -La.st week the Acl- 
mlniistration, In fs fust impoiUmt 
move Uj lemecly the lack ot trained 
workeis for defense indusLiies jbtaittd 
the enrollment of 150 000 men in the 
nation s vocational schools undei 
allDtment of $9 781 340 of WPA funds 
and $7 500 000 of $15 000 000 lecently 
voted to the Office of Education bv 
Congiess The progiarn is in charge 
of Sidney Hillman membei of the 
National Defense Commission The 
NYA will train an additional 100 000 
men 

About 50 000 enrollees will be taken 
from WPA rolls The balance will be 
selected bv state and ft^deial employ- 
ment services Some will be employed 
men who wish to improve their skill 
Vocational training facilities of public 
schools will be utilized by the Office 
of Education Local officials and 
lepresentatives of employers and 
labor will advise WPA tiamees will 
uM-eive legular pay 

Classes will be held in July August 
and September, at about 600 schools 
Courses will average 40 to 42 houis loi 
10 weeks Occupations will include 
ail Cl aft mechdiius machinists sheet 
metal workers welders pattern mak- 
eis blacksmiths iiveteis lathe 
operators punch pi ess operators 
nnll press diaftsnien Engineering 
schools can give Instruction in testing 
instrument making machine tool 
manulac tui e spc< ification wi iting and 
blue printing but this higher tvpt 
seems not likely to be emphasized 
lust vet 

111 addition more than 100 000 young 
men aie being framed for industn 
and technical skills needed m tin 


WATCH MACHINE EXPORT ORDERS 

WASHINGTON — Machinery 
builders have been told that 
they should not accept new ex- 
port ordeis until they have been 
granted an export license by the 
Depaitment of State To expe- 
dite handling foreign oideis le- 
ceived prior to the President s 
proclamation of July 2 buildeis 
should relrnin fiom starting to 
process any further nu( limes 
involving metric equipment oi 
extensive special loohng until 
export licenses have been fa- 
voiablv acted upon They have 
been asked to submit lo (he 
Arm\ and Navy Munitions 
Board information on iridLliines 
01 gioups of identical machines 
in process or finished on hand 
which involve metiic or special 
equipment or spec ial tooling 
Buildeis will be notified quickly 
whether export licenses will be 
gi anted loi such machines 


suppK of equipnunl by the National 
Youth Administration John Ilaien 
Duet loi of youth training for the 
rhi vslii Coiporation will be in chaige 
of this piogram 

The Army and Niiyy aie puJimg 
then own mechanics tiaming pio- 
giam The Civil Aeionautus Authoi- 
ity IS giving courses m mechanics m 
connection with its pilot piogiam 
The Labui Dc pai tmc*nt s Appientite- 
ship Commlttc'e is putting inoie steam 
behind appi entic t shijxs by employ eis 
which howevcu is a slow process 
good toi only high skills and a long 
pull 


U. S. Bovernment Contracts Awarded to Metal-Working Firms 

f fi tisi t out III! (HI I 1 1 / j 


C 


iiiC I HI t ir 


\ s Motois ( Din C)FilikD*i|i y\ IS 

C i( lu ml 1 li I tnt C (( Si 111 iiM I mh \ \ 
yiiH rif HI) 1 1 atisfi>i im T C D Niwmk IS I 
W I hC iriKhouHi 1 liitrn iV ( 1 i 

riCtNliurpli 1 i 

AUih-C lirtlinois M fp C n \N i 

( ntlf*r Hamiiii r Inc Milwmikn W i 
f YHHnii An 1 1 lift C G WiiTiitii Km 
U F Sturtiviinl C o ICDuCmi Mass 
riHnlii TvriPH Mfp (\) hiiniiii^liinn Mn 
Py 1 lofiH Inin y\ orliH Han rrimnsin ( ulif 
WhirtlnnKtoii I'ninp (V Mlll^nn^l^ ( oiii 
llairiMim M I 

Mh\ C it\ Shovi 1 h Im hii\ f i1\ Mi li 
Wnlf( A. Miuin Mfp C i^ ICultiinnri M 1 
Vapor ( HI C (lip Nrii b ork N y 
( i^iisoliilnt I (I StL( 1 ( (u p I iiB Aiipi li C !jl 
yrnfriinn yulomvlK Iliilrn Suits C u 
Chitnpo III 

UalliKi A 1 It iiiiin i’roiJui Ch hti IKIIimIU 
N J 

rinnnniiC 1 Shiipt r t o Ciminnnti Ctliin 
National Hrouili A Mniluiit C o Ditinit 
M u it 

U K 1 (>lllonfl Mill Iniu Toolf’o ( iininnaii 
CMuo 

JM(unl) fool f’o 1 OH \nprliH ( ahf 
1 fulpc A Sliiplp> Mathini tool ( o ( in 
cinruLli Ohio 

(iiHluilt Mai him fo Minlismi W is 
\miiiaiiii I ool yVorknC o ( innimiih Ciim 
L W llliHh ( o Tliookh 11 N y 
SoniM H FhUb Mai him ( o S( ni i ii Falls N \ 


( IH t 1 

( nnuiiiiiliO 


il ( orfis 

(' wi 1 iiniK 

Villi SIM) 

MO My 

J l( 1 1 1 ir III 1 1| iipiiii til 

III) imi 

lull 1 IDl 

1 1 1 In 1 1 1 Mpiiii 1 t 

M inii 

lull IIDI 1 \ \ \ \( \ 

I II ( 1 1 If ill impiiu ill 

-Ml lilli 

1 y \ Nuv> 

1 II 1 1 1 1I 111 ( 1 iipiiii III 

h2 IMS 

1 III 1 1 iiir 

I II 1 1 ni 111 1 piipini 111 

U 1 I)S 

f 

\ir) 1 iMi ^ 

'll) ihs 

N iv\ 

|lll)\\( Ih 


Nri\ A 

All r Diii|>i 1 sHi 1 

\ t 4-11 

InfpiiiH 

( Mini 

J iM) 

1 npinr 1 1 ( iii ()h 

I^WIlip 

V) ‘»S|, 

1 iipiiii 1 1 ( orj s 

Sho\ ( U 

104 JIM) 

I'llllllllLll C IITIlll 

1 1 1 ( 11 

>1 ') J 

ISiHMina Ifiuliii 111 

1 I 1 1 un N 

JO'l tfill 

Illtl 1 IDI 

( all h )ihK 

HJ IMM) 

‘“jjniiil f III j s 

1 1 li pliuiii ( iiuiprni lit 

SI (t-lt 

Sipniil ( oi])H 

T amp mniinl inirh 

lo IIU 

NAf A 

I rr«K liraki s. 

»10 Jttn 

Ol iliirtiii ( 

rrofiliriK inDihini n 

J4 %n 

\ir C III |)N 

1 iiKini lallii b 

Jh 7tl 

\l1 C 1)1 pM 

Mim illaiif oiiH tools 

fij SMC 

Nin^ OnintJiKi 

I atliPH 

S6 )tC 

Nhvi 

1 HIM 1 latlu s 

17 101 

All 1 liIJIH 

1 ilhiH 

\2i S71 

( Inlnaiii t 

III iiliiip pri HH 

fi] J 0 

Oriliiaiit i^ 

1 onl latlu 

Him 


New British War Orders 

Stimulate Canadian Plants 

MONTREAL — The Canadian Govern- 
ment War Supply Board and prede- 
cessor purchasing agency have placed 
20 000 orders for munitions with 
Canadian plants in the past few 
months Including those placed for 
the Biitish government, the value of 
all contiacts exceeds $300 000,000 Mu- 
nition ordeis placed in Canada by the 
British government directly in the 
past tew weeks are valued at $25,000,- 

000 Last week Canada announced 
Its budget for the next fiscal year — 
$1 300 000 000 

To supply such inci eased quantities 

01 munitions 35 expansions in Cana- 
da aie being financed by the British 
government At present Britain has 
committed over $50 000 000 for expan- 
sion while the value of the annual 
production is expected to be about 
$250 000 000 Of wai materials In ad- 
dilitm Biitain has guaranteed to pur- 
chase the output of the expanded 
plants foi at least a year ahead 

The BiiLish-flnanced plant expan- 
sion in Canada includes two explo- 
sives plants being elected at a cost 
of $20 000 000 Woik on an $8 000 000 
shc'll-filhng plant has been started by 
Canadian Car and Foundiv 

Some thirteen plants are now mak- 
ing shells foi the British government 
One plant is making 25-pounder field 
guns wuth Liiiritigos and instruments 
and foul aie turning out 3 7-in and 
40-inni gun bands 

Othfi Canadian pioduetion for thc^ 
Hiitish goveinimnt includes bombing 
and hghtinp planes minesweepers and 
aiiti-submanne boats and small arms 
ammunition 

Nooiduvii Aviation Limited has re- 
cinvc'd an .idditional older lor air- 
riaft fiom the Canadian government 
amounting to $1 226 460 which brings 
the total value of all an craft ordered 
bv Canada to ovei $5 000 000 

Canadian Vickeis Liiiiiteci has un- 
filled oideis on its books of approxi- 
mately $9 000 000 foi aircraft as well 
as small naval craft 

Colonel Campbell Heads New 

Ordnance Facilities Division 

WASHINGTON - Lt - Col Levin 
Campbell, formerly head of the ar- 
tillery and ammunition department 
at the Frankford Arsenal has been 
tiansferred to Washington in full 
chaige diiectly under General Hairts 
of the newly created Facilities Divi- 
sion of the Ordnance Department 
His department will have responsibil- 
ity for all shell, ammunition and 
powder-producing facilities Major E 
C Bomar succeeds him at Frankford 
Col Burton O Lewis, heretofore at 
Aberdeen Proving Grounds, has been 
made special assistant to General 
Harris at Waslimgton 
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INSIDE DETROIT 

Auto plants not being converted to manufacture munitions. 
Contracts for defense program projects not expeaed for six 
months. Normal production and model change-overs continue 

BY RUPERT LE GRAND DETROIT EDITOR 


DETROIT — Contrary to a widely h-eld 
popular notion that auLo plants are 
being shut down for conversion to 
munitions manufacture, the prosaic 
truth by tlittt only the normal model 
changeover ls now m process So far. 
only scattered and now insignificant 
educational orders have been placed 
in this area for shells and machine 
guiiS A few th OILS and trucks have 
been built, but the Army's require- 
ments for say 50,000 vehicles m the 
first year could be handled bv any of 
several unlls without great rtlorl 

It IS a curious fact that political 
bigwigs and ct'rUiln coLiinnisLs know 
more about whaL the auto indusLiv 
will be required to do as its part in 
the national deteiise piogiain than 
the indu,strv’s leaders do themselves 
And these gentry appiiienll> seem to 
have a better idea ol what woll be le- 
quired than tliase lesponsiblc toi 
planning the gigantic piocuri'iiient 
pr^'-grains now^ in piogicss Yet from 
W'haL can be learned locally if ap- 
peals that all of SIX inonih^ wdll pas,s 
befoie the scope of the nuiloiial de- 
fense pi ograin can be detei mined and 
con Li acts be let 

Business Men Dismayed 

Local bLLsIiiess men have been dis- 
mayed to learn that the political and 
biLsiness viewpoinls arc still poles 
apart in respect to procurement of 
national delcnse items ^Fliey repoit 
that elfoiLs have been made to dic- 
tate various a.spects of the pioduct to 
be made and the terms, taut with no 
regard to the rLsks Involved to the 
conti actor In some casf's, it has ap 
peared to these men thai the design 
ot the product hiis not been ade- 
quately tested, and that political con- 
siderations may have had a bearing 
upon Lhe choice 

If the manufacturer takes such a 
contract against his better judgment 
and experience in making commer- 
cial material of somewhat similar na- 
ture he assumes all risks without 
compensation. A large sum could be 
spent tooling up and the contract 
cancelled If the fii^L samples did not 
measure up to the government's 
ideas Besides the monetary loss in- 
volved. the manufacturer must con- 
sider his well-earned standing with 
the public. Even if he were m no 
wise responsible for the failure, It 
would be impossible to escape the 
blame To make such propositions still 


more unattractive, Uie government is 
reported to have suggested profils in 
the order of two to four per cent as 
compared with the seven per cent to 
be allowed on munitions contracLs 
Thus us hardly snflieient compensa- 
tion toi noimal risks and smacks of a 
conliscatoiv attitude Furthennoie, 
there still exists an attitude ot com- 
manding that such and such be dune 
overnight w'llhout practical consiriei - 
ation oi the difficulties attending the 
piocess of tooling up 

A change for the betie*i in govern- 
ment-industry relations in lespect to 
munitions eonivaels can be looked toi 
when the former realizes d) that 
aiilumctbile pi eduction hues need nut 
and can not logically be convcitccl to 
munitions niaiiufactuie (2) that it 
lakes limi* to tool up idle facilities 
loi pioducLlon ol an\ componiail in 
quHiilitv, and that amort i/alion 
ot equipment cost beans a dost rela- 
tionsliip to conliacl quantities not 
visional V exp ctaiions 
Meanwhile Iheic lias been no let- 
up in the wuik ol esliiiiating equip- 
ment needs and ol planning piodiic- 


LOWDOWN ON HENRY FORD 

DETROIT— There Is no logical 
explanation lor Heiu\\ Ford’s 
throwing overboaid the contract 
lor Rolls-Royce engines The best 
vet found is that Henry reserves 
the right to do what he wants, 
wheihev anybody likes it or not 
He has always professed to hale 
war and that p^obabl,^ had as 
much to do with his decision as 
anything Those who think that 
Hcnr^ took an easy wa.\ out of 
trying to make good on an im- 
possible promise (to deliver en- 
gines at a rate of 1,000 a month 
or better within six months) are 
probabl*' wrong Ford has done 
much work on sunphlying the 
Rolls engine over the past two 
years and may yet build it solely 
loi U S d dense purposes 


tiun tedunque-s foi componenls tliat 
Die government may logically tisk 
local concerns to lurriLsh. Ford Is re- 
ported continuing activity on tooling 
methods foi an airciaft motor and 
stands icadv to produce it solely lor 
Amciicau List when asked to do so 
Chiysler has an ordnaiier division 
liard 111 work estimating certain 
items Packard is ready to go on 
mass output of marine motors and 
piissiblv a n'lated type of aircialL 
inotui But these piojerls can not be- 
(oiiic aclUrillties until (idlnite con- 
(nu'ls arc received 
Blit delense planning is only a 
siniill pail ol activity in tlic auto 
plants at the pri'sent dnif' Mill- 



Joins Heavyweight Class Pwscl-ch ( tru hu oinotn'r \ hi used fru 
flu fit ijinc \n nuitti hue i ujlit 'leoi k h\ SiiUla lu\ Hlei iro~M Dine C’ru/’ 
ledl hiiihi iivo uuih siinihif to this one, ivliiih has heiu uudei 

goDKf seiete ie\t,\ b\ vai'iou^s raihouds snne last N ovcuibet . lldiile inituil 
lost IS about three titiu \ that of i om^entional engine, operating eiononwes 
an said to offset this Santa lu is also I)u\i7ig ten modern steam Io(o- 
niotives, may get an answei to the steam ts. diesePelci tni ini/miirnt 
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wrights t ngineerij tind die shop pel - 
sonnel are the chief classes ol em- 
plovees In evidence In seviial indi - 
pendent plants that closed down at 
the end of June Three GM divisions 
weie scheduled to go down last week 
01 this week Some plants will re- 
open as eail\ as July 17 after 1 shut- 
down ol only two weeks New models 
are likely to appear bv August 10 

As asserted on previous occasions 
the cliul rnodihrations in 1941 models 
will center about extensive body 
changes Obseiiations in local die 
shops and in the auto plants beat 
out (Ills c intention Generally speak- 
ing styling loi 1941 will follow Uic 
example set by QM s Toipedo models 
Mechanical changes will not be e\ 
tensive 

Heavy Outlay Needed for Dies 

Die piogiams foi the new wider 
and lower bodies involve the greatest 
outlay tor dif‘s and fixtures in lecent 
veais yet additional money has been 
spent thioughout the sheet-metal 
fabiicating process in older to ex- 
pedite assemblies obtain a bcttci 
product and lower costs Tire dies 
themselves have been made more 
carefully if anything so that tht 
stampings will more exactly follow 
the desired contour Welding-machme 
fixtures have been planned with a 
view to easier loading and to produce 
more accurate assemblies Metal fin- 
ishing with file and hammer will 
largely be eliminated 

New practice calls for assembling 
sheet-metal components in the car 
position wheiever povssible and to do 
so upon flxtuies with supporting sur- 
faces that accurately duplicate the 
contours of the master model For 
this reason welding machine fixtures 


punching machine fixtures and other 
equipment include tlc*ments that have 
bern Kcllered directly from the wood- 
en or plaster models Tlrus these fix- 
tures accurately duplicate the dies 
upon which the stampings \iere made 
and hold and locate stampings with- 
out dlstoition 

The net result of spending more 
money on better dies and flxtuies is 
a sub-assembly that more accurately 
fits the chassis 01 the body This is 
especially impoitanl m regaid to the 
tiont-end assembly Fenders grille 
ind apion will be assembled as a unit 
and dropped onto the chassLS aftei 
the body instead ol being placed first 
as IS now the common practice Con- 
nections between the engine and body 
will be facilitated by the new final 
assembly method 

Sheet -metal fabrication lines will 
be shoitcneri by employing welding 
machines capable of producing as 
many as 240 assemblies per hour 


TVA CREATES INDUSTRIAL SITES 

WASHINGTON— Defense Com- 
missions lequcst for $25,000 000 
to start a $65 000 000 expansion ot 
TVA powci supplies was turned 
down by a Senate committee 
But with the Stettinius prestige 
behind It there Is little doubt 
that the pniposal will go through 
on a second try In any case It 
IS a clear indication that the De- 
fense Commission has Its eye on 
the Tennessee Valley as a site for 
defense industries The Commis- 
sion may aLso be interested In 
the Columbia Valley and the 
Grand Coulee Dam 


The merry-go-round method of fabri- 
cation with gun welders is apparently 
already out of the picture in certain 
shops 

G M. Diesel Division Expands 

By the first of the year the Detroit 
Diesel Engine Division of General 
Motois will have in operation a new 
600x280 ft addition that will double 
its piesent productive capacity of 
3 000 small engines yearly The prod- 
uct of tlie Detioit plant goes to a 
variety ol outlets and consists of one 
two three foui and six- cylinder 
models ranging from 15 to 165 hp It 
is undei stood that the new addition 
is required solely for expanding com- 
mercial business and is not predi- 
cated upon anticipation of national- 
defense needs 

Consideiable steel tonnage has been 
placed foi 1941 models but local ven- 
dois legal d present orders as con- 
seivative Deliveries are being main- 
tained on a ten-day to three-week 
basis because thi mills were able to 
anticipate demand better than prior 
to the swift upsurge last fall Prices 
remain unchanged Apparently there 
is no feai that prices will be laised, 
or lIsp buyers would be stampeding 
tilt market It will be remembered 
that the government turned thumbs 
dovn on a price increase a year ago 

Auto dealers aie moving present 
stocks with the threat of a puce in- 
crease next vear and manufacturers 
appaiently condone the practue as 
smart mercliandLsing But if steel 
dots not go up and othfr commodity 
pi lets do not gel out of line it may 
be ar gued that then will be no ap- 
pieciable pne^ advanct on 1941 
models At tin present time auto 
plants anticipate a good 1941 season 
beeause of mere a.sed spending 
biough^ about by the nation al-de- 
fensL piogram Competitive leasons 
may pu vent taking advantage of the 
maiket 

A.S.T.E. ADDS TWO MORE CHAPTERS 

DETROIT Tlie American Society of 
Tool Engineers lecintlv staittd two 
new eliapters one at Columbus Ohio 
and the other at Indianapolis Ind 
This inci eases the chapters to 37 

Officers of the Columbus Chapter 
No 36 ciu Chairman R J Freter 
chief engineer Columbus Bolt Co 
chairman C E Nelson supervisor of 
tools the Jeffrey Mfg Co vice-chair- 
man, S J Matchett Jr engineer, 
Ranco Inc secretary, H M Poole 
instructor iii Industrial engineeiing 
Ohio State University treasurer 

The Indianapolis Chapter (No 37) 
elected the following Chairman H 
D Hiatt, Allison Engineering Co , 
vice-chairman Ronald Updike chief 
tool engineer, Schwitzer Cummins 
Co , secretary, R D Harris chief 
designer International Harvester 
Co , treasurer D H Chancellor Pres- 
tolite Co 


5l4h 


AMERICAN MACHINIST 



WATCHING WASHINGTON 


Billions voted in defense spending spree CjO\ernmeni funds 
to finance new arms plants Biggest choke point is getting 
orders out President will give Knudsen his complete backing 

BY BLAINE STUBBLEFIELD 


WAgHINCiTON— Billions are being 
authorized or appropriated for de- 
fense so rapidly bv Congiess that it 
makes one di^zy tiying to keep up 
with the latest action As an ex- 
ample the fust deticiency bill gave 
the Arm> $732 000 000 in( luding a 
$200 000 000 blank check to the Presi- 
dent The second deficiency bill pro- 
vide s an additional $1 030 000 000 foi 
the Wai Depai tment Now along 
tomes Ml Roosevelt with an aim\ 
progiam which will need an aridi 
(ional $1 000 000 000 to $5 000 000 
000 The iuA\ billions aie to be used 
to produ(( I quipment loi an aiim of 
2 000 000 men jusl in case llu 
Arm\ would like to sec that much 
equipment on hand b\ August 1441 
but to a pidctirvl obseivci th it date 
seems optimistic 

Tens millions ot clollais vill gn 
foi constiuction ot new miinitinns- 
making plants When lluv will bi 
1(1 itcd is not known but om thing 
IS siiie many of the in will be m Uu 
intrrioi In sonu (ascs I (lorn swill 
be financed and opfiated (xrlusi\(l\ 
as a government ventine '■Jh^’^ will 
produce only highh specialized wai 
proniicts In oUiei cases llu govern- 
ment will tuinish till mom V with 
which to build the plant and to buy 
all the machinery but will tuin ovei 
th( operation to piivite manufic 
tur( rs 

Then IS still a thud pohc\ 
The government is peimittcd accord- 
ing to a hill jusl passed to advanci 
30 pel cent on a munitions contract 
to enable a suppliei to build addi- 
tional rapacily or to tool up extensive- 
ly if such action is nece sarv and the 
size of the order wai rants it Ar- 
rangements have been made for the 
RFC to loan money to suppliers but 
in most instances suppliei s are able 
to secuie all the finances they need 
from their regular banking sources 
The administration still hates to make 
any concession m quick write-offs of 
plant and equipment though the War 
Department long has wanted such 
provision 

Capital the Choke Point 

So far as choke points are concerned 
in the defense progiam various gov 
ernment agencies point to a number 
of them smokeless powder making 
facilities armor plate capacity big 
gun and small arms and ammunition 


production high hoisepowei aim all 
engines tiiu-vs ^nd 1 1 actors (includ- 
ing tanks 1 tool and die making ca 
paeity and machint too^s Many ol 
these choke points nuiv not luiii out 
to be chokf points at all but both the 
Ai iiv ind Navv lu wilehing them 
Meanwhile the choke point at the 
moment i'. Wa-^hington itself Manu- 
ifictuicrs cannot '^tart tooling up for 
numitinus minutirruip until thev 
know wnat tliev lue tooling up loi 
Some offleiiils ixpiess Mie ft ai that 
tht whole piogiuiii inav be nttdksslv 
delayed because led tipc won t be cut 
list enough The\ '.iv that ctuLain 
deputments iit tonli icl conscious 
lathei than pioductieiu conscious and 
lust can t pull IhimstUes out ol then 
old hibils ol waiting until evtiv T i 
eiossecl and evciv I is dotted bcfoit 
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PACKARD GETS FORD CONTRACT 

WASHINGTON - The Packaid 
Motoi Co has agieed to take 
ovei the Rolls Rojl*? engine 
contiHCt which was pipvlousiv 
to be filled b\ the Ford Motor 
Co Packard will build 3 000 
engines loi llu^* United States 
and 6 000 for Cfieat Biilalii 
Packaid s president Gilman says 
pioduction will stait in ten 
months lit 20 units a month 
reaching B40 a month aftei 
flit ecu months 


pi icing oidcis In justice it should 
be said that Mi Knudsen s eonimis 
Sion has moved with alaciitv and has 
siueeided m getting mnnv things 
done which noimallv would have 
tike 11 much Inngeu 

General Motors Steps Up 

While Hcniy Poid wallows in h 
moiass of scathing ciiticlsm from the 
Aimv Navv and adminlsti ation loi 
Ins attitude (itneral Motors lius 
Upped into llu diftnsi situalion in 
i big wav Its boss Bill Knudsen 
he ids all dele use activilies in Wash- 
mi ion Its tojinei ixpiiil (hiel Jim 
Moonev his been assigned the liisk 
of expidiliiig all defense business as 
sgned llu luipoiUion Gcmial Mo 
tois undoutatcdlv is on the list to 
hue si/rablc aimiment oiriers Al- 
jenclv Chi vrolet has educational oi 
ders for forging and niaclilnlng shells 
ind Saginaw Sterling Geui for mak- 
ing Bi owning maehine guns But 
those an onlv the b( ginning 

Knudsen Plans Long Stay 

Out astute obscivii sn\s National 
Advisoiv Defense Commission head 
quarters and set-up begin to lesemble 
NRA and if you el check un you 
would find a considerable number of 
NRA payrolleis already holding down 
defense jobs Pei haps so Admit- 

tedly the PiesidenL has appointed a 
number of New Drains to minor ca- 
pacities with Knudsen Sbettlnius & 
Co And it is known that confirmed 
Left Winger Leon Henderson Is dab- 
bling into defense affaii s whirh are 
no concern ot his (and of which his 
ipnorance is abysmal) Nevertheless 
the Pirsident is giving Bill Knudsen 
full backing True Mr Knudsen’s 

honeymoon period in Washington is 
hardly over He has taken a house 
nn Washington s outskirts for three 
months already is worrying over a 
place to live after that time is up 
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1I.S. Embargo on War Materials 
May Cut Nippon Plant Expansion 

TOKYO- The curtailment and pos- 
sible embaigo export shipments of 
machine tools and Implements of 
war ma> seriously affect many Jap- 
anese Industrial expansion plans ac- 
cording to the Nippon Kogyo Shun- 
hnn On the assumption that machine 
tools could be obtained from the US 
the Nilgota Iron Works one of the 

big six itcently doubled its rapi- 
lah/otlon to $10 000 000 to obtain 
funds foi the enlargement of its 
Nilgota Kashuwazakl Urawa and 
Kamata plants Among oLhei ex- 
pansion projects which may be af- 
fected aie The Ishlkawajima Ship- 
buildmg Company s aero-engme plant 
the Tnk>o Automobile Company the 
International Industrial Company and 
the Manthu Airciaft Company s aero- 
iiautical plants and the Manchu Au- 
tomobile Company It is paitly due 
to the events in Europe that these 
companies have all come to depend 
upon Imports from the U S 

Maihinr Tools Vital 

Tht Shibaura-United Industrial 
Company in which Geneial Electiic 
and United Engineering Founriiy 
have an interest may not be in a 
position to continue its plans for 
large-scale pioriuctlon of lolling mills 
should additional tool nrdeis from 
the U S be embaigoed 

In Tok\o the Armv and Navy Plan- 


$100,000,000 ARMS EXPORTED 

WASHINGTON— Prom the State 
Depaitment comes the announce- 
ment that a total of $100,063 - 
fl ^0 68 worth of arms ammuni- 
t’on and implements of war have 
been exported from the United 
States during the year 1940, in- 
cluding Ma> The largest buyei 
of war materials was France with 
$53 712 110 50 Great Britain was 
second with $13 335 081 15, Aus- 
tralia was third with $8,472,739 62 
Other heavy buyers were Fin- 
land $5 096 837, Canada $2 657 - 
524 China $2 421 758, Nether- 
lands East Indies $2 349 644 and 
Till key $1 705 800 


ning Boaid and the Commerce-Indus- 
tiy Ministry aic leported to have de- 
cided on Joint action to reorganize 
the home machine tool Industiy on a 
new basis in the event that a total 
tmbaigo on machine tool exports 
fiom the U S materializes A com- 
plete socialization of the Japanese 
machine tool industry may be ef- 
fected Japanese law provides for 
the expropriation of foreign patents 
m case their exploitation in Japan is 
cleeiiu d necpssai y for national defense 


Marked Expansion nf Shipyards 
On Government Defense Program 

WASHINGTON— Expansion of ship- 
yards will be the next big thing on 
thr defense program Admiral Em- 
ory S Land has been appomted co- 
oidinator of shipbuilding for the De- 
fense Commission in pieparatlon for 
large-scale construction of yards and 
ways and rehabilitation of old ones. 
$150 000,000 has been appropriated foi 
this purpose 

The Maritime Commission says 24 
vaids are building ocean-going ves- 
sels About 18 have contracts for 
Navy or Commission ships Many of 
these jobs are contracted up to ca- 
pacity It IS estimated there are 60 
ways that would take combatant ves- 
sels while Navy has money to build 
140 ships right away Ten battleships 
and five earners are scheduled foi 
Immediate building but experts be 
lievc that existing facilities will handle 
only twelve of the fifteen Space is 
available loi only seventeen light 
ciuisers whereas funds are provided 
for twenty-five There aie other se- 
rious shortages of building space On 
top of the Navy program, the largest 
ship construction job in history is 
the Mei chant Marine schedule of 50 
ships a viar for ten years 


II. S. Government Defense Contracts Awarded to Metal Working Firms 
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U, S. Steel Chairman Advancing, Retiring, in Canton Roll & Machine 










IRVING 5 OLDS 


HAROLD P INGRAM WILLIAM A HARRIS 


NAMES in the NEWS 


living S Olds has been elected 
chairman of the United Slates Steel 
Corp , Pittsburgh Pa He succeeds 
Edward R Stettiinus Ji , who h^ts 
resigned to serve as a member of the 
recently appointed National Defense 
Commission 

A director and a member of the 
Finance Committee of US Steel 
since 1936, Mr Olds was born in 
Erie Pa m 1B87 He graduated 
from Yale in 1907 and fiom Harvard 
Law School in 1910 and was ad- 
mitted to the bar in Pennsylvania 
in 1910 and in New York in 1912 
He was secietarv to Mr Justuc 
Holmes of the United State*^ Supreme 
Court from 1910 to 1911 becoming 
connected with White it Case of 
New York in i9ll admitted as a 
partner in 1917 Foi the next two 
years Mr Olds served as counsel loi 
the purchasing department ot tlie 
British Wai Mission to the Unitid 
States, and in 191 H was a special 
assistant In the U S War Depai I - 
ment Since 1J19 h( has been 
engaged in legal \\ork related to mat- 
ters of organization and admins - 
tratlon of coiporate business enUi 
prises 

Kobeit Urquhait since 1914 em- 
ployed at the Homestead steel 
ol Cainegle-Illinois Steel Coip 
PJtisburgh Pa has been appomtecl 
assistant geneial supeiiiitendent in 
charge ot operations He is sul- 
ceeded by Walter F Nieoden as su- 
perintendent of open hearth depart - 
ments Wairen W Schciei has been 
appointed supeiintcnduit ol mainte- 
nance and Fied C Frame has been 
named to Mr Scheiei s fornici posi- 
tion as superintendent ol Indus- 
trial lelations at the fornpanys Iivin 
works 

Andrew Heilman has been named 
president and manager oi Timn Giu\ 
Iron Sl Scmi-Steel Co Tiffin Ohio 



ANDREW B HOLMSTROM 


Haiold P Ingram has been ap 
pointed general supeiinlcndent ol 
the Canton Roll iV Machiiu Woiks 
Canton Ohio ai cording +o an an- 
nouncemep' by Carnegie-illinoLs Steel 
Coip Ht succeeds William A Plai- 
ns who IS letinng after 34 years ol 
continuous sti ice with subsidiar\ 
companies of United States Steel 
Coip 

Ml Ingiam was born at Home- 
stead Pa in 1B9B He attended 
('"arnegit Institute of Tedinologv and 
began Ills indiistiial (aittr in Lhc 
engineering depai Imcnt of Westing- 
house Eltdnc (V Mfg Co at East 
Pitlsbuigh m 1913 Two veais later 
he entenc^ ip loll dcpaitment of 
Homestr ad works as an apprentice 
and fioin 1920 until 1928 was em- 
ployed as a draftsman From that 
Lime until 1937 he was superintend- 
ent of the Homestead roll depart- 
ment He has been supt rlntendent 
of mamtenarue at Homestead works 
since 1938 

Ml Hams was bom in Niles Ohio 
in 1871 and recened .i degree in 
mechanical engmeeiing liom Cor- 
nell University in 1893 He entered 
the sheet steel industr\ that veai 
aiiu bieaiTic associated with US 
Sted subsidiiii IPS at tiu Ameiican 



HARRY K CLARK 


Tin Plant as assistant chief engineer 
in 1900 riom 1902 until 1906 hg 
was srcretar\ and chief englneti of 
Lewis F\nindiv Ac Machine Co at 
which time lu went to Canton as 
maiiagei ol the Roll ^ Machine 
Woiks lor Ameiican Sheet & Tin 
Plate Co Upon meigei ot the sheet 
and tin plate impan\ with Carnegie- 
Tllmois in 1936 Mi Hams became 
woiks geneial supei hitendeiit 

CourLlandt S Gioss lias been 
elected pi(deUnt of Vega All plane 
Co Bui bank Calif subsidiaiy of 
Lockheed Aircraft Corp He succeeds 
Mac Shoi I who has been named vice- 
prisidiuil in charge of engineering 

Geoige M Hunter \ ice-president 
in chaigc of maiiufae luring opera- 
tions foi Ameiican Bridge Co Pitts- 
buigh Pa has letiied with a servici 
reeord of 31 years with the termpahy 
Frank K McDanel associated with 
the organization since 1904 sucxipecls 
Ml HunUr 

Haiiy K Clark has been elected 
vlce-pi psiderit and general manager, 
and Andrew B Holmstrom has been 
named vice-president and works 
manager of the Norton Co Wor- 
cc^ster Mass 

These appointments fill vacancies 
mused by two resignations Aldus C 
Higgins president who also held the 
office ol general manager has resigned 
the general managership and George 
N Jeppson, treasurer and vice-presi- 
dent who also held the position of 
works manager has reslgncHi as works 
manager Mr Higgins will continue 
as president, and Mr Jeppson will 
retain the offices of treasurer and 
vice-president 

Mr Clark has been with Norton for 
25 years having served ns salesman 
Chicago district manager sales man- 
ager of the company’s plant in Ger- 
many, sales manager of the Abrasive 
Div general sales manager a direc- 
tor and vice-pi evident He Is also 
executive officer in charge of Norton 
Co of Canada Ltd a director of 
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Behr-Mannliig Corp., and a director 
of Australian Abrasives CPty.) Ltd. 

Mr. Holmstrom has been connected 
with the company for twenty years, 
having had considerable experience 
as an engineer and in plant manage '• 
ment. After five years in the Norton 
plants engineering department, from 
1920 to 1925, he was appointed super- 
intendent of sewers of the city of 
Worcester, when the city was install- 
ing a large sewage purification plant 
When the plant was completed he re- 
turned to Norton, later going to Eng- 
land as resident engineer of the Nor- 
ton Grinding Wheel Co., Ltd. Two 
years latter he returned to Worcester, 
but in 1934 went back to England as 
general manager of the British plant. 
He again returned to America In 1939 
to become works manager of the 
Abrasive Dlv. 

August H. Tuechter, president Cin- 
cinnati Bickford Tool Co.. Cincin- 
nati, Ohio, will complete 55 years of 
service with the company July 13, 


PLANT EXPANSION 

George H. Alexander Machinery 
Ltd., Birmingham, England, in con- 
junction with McKenna Metals Co., 
Latrobe. Pa., has organized Kenna- 
metal of Canada, Ltd., for manufac- 
turing Kennametal for Canada and 
the British Dominions. The main 
office and factory will be in Hamil- 
ton. Ont. Philip M. McKenna is 
president of the firm, and Arthur 
H. Alexander of Victoria, British Co- 
lumbia, has been named general 
manager. 

The Bullard Co., Bridgeport, Conn., 
has embarked upon its second im- 
portant expansion move within a 
month. Contract has been awarded 
to Turner Construction Co. for erec- 
tion of a 175xl00-fL. machine shop. 

Green Bay Drop Forge Co , Green 
Bay, Wls., is planning erection of a 
$4,000 steel treating plant. 

Vultee Aircraft. Inc., Downey, 
Calif., is embarking upon a plant 
expansion program which will In- 
volve nearly $3,000,000. 

Waterbury Tool Co., Waterbury, 
Conn., has awarded contract to the 
Austin Co. for an addition which 
will add 23,000 sq.ft, of manufac- 
turing space. In the future the 
company will be known as the Wa- 
terbury Tool Dlv. of Vickers. Tnc,, 
of Detroit, Mich. The Detroit par- 
ent company Is also building an ad- 
dition which will cost approximately 
$600,000. 

H. G. Weber Co., Kiel, Wis., paper 
bag machinery maker, Is erecting a 
new plant addition. 


OBITUARIES 


IjOUis E. Murphy, formerly presi- 
dent and chairman of E. F. Hough- 
ton cte Co., Philadelphia, Pa., died 
June 26 at his summer home at Man- 
talocking, N. J., following a short 
illness culminated by double pneu- 
monia. He \^as 66 years of age. 

Mr Murphy had been connected 
with the Houghton organization for 

Former Houghton Head Passes 



LOUIS E. MURPHY 


52 years, having started as an errand 
boy in 1888 He was elected secre- 
tary of the company in 1910 and 
vice-president in 1914. He became 
president in 1929. and chairman in 
1934. After his resignation in 1936 
he continued as a director up to the 
time of his death. 

Walter C. Doering, 53, vice-prr.si- 
dent American Steel Foundries and 
former vice-president of Bradford 
Corp., railroad equipment manufac- 
turer, died June 21 In St. Louis, Mo, 

Daniel W. Hobbs. 87. former su- 
perintendent at the Yates- American 
Machine Co , Beloit, Wi.s., died May 

30. 

Harold G. Pederson, 46, president 
Pederson Tool Cutter Co.. Milwau- 
kee. Wis., and widely known as the 
inventor of Pedwyn balancers, died 
In that city June 16. 

John Prentice. 67, superintendent 
of the Bayone, N. J,. plant of Bab- 
cock & Wilcox Co., New York. N. Y., 
died June 30 following a short ill- 
ness. He had been with the com- 
pany since 1898. 

Edward R. Sargent, 84. former di- 
rector and official of Sargent dc Co., 
New Haven, Conn., died suddenly 
June 20. 

Jeremiah F. Shea, 53, for fifteen 
years president Shea Foundry & Ma- 


chine Co., Bridgeport, Conn., died 
June 26. 

John P. Togstad, 58, superintend- 
ent Ben H. Anderson Mfg. Co., Mad- 
ison, Wls., died June 12. 


BUSINESS ITEMS 


Allegheny Ludlum Steel Corp., 
Pittsburgn, Pa., has appointed Mur- 
ray-Baker-Frederic, Inc., New Or- 
leans. La., as distributor for its line 
of tool steels. 

Belmont Radio Corp., Chicago. 111., 
has purchased one unit of the former 
Gngsby-Grunow Co. plant in that 
city. 

Louis E. Emerman & Co., Chicago, 
111., used machine tool dealer, has 
))urchased Davis ^ Thompson Co., 
Milwaukee. Wis . manufacturer of au- 
tomatic production machinery. Op- 
erations will be continued in Mil- 
waukee under the same corporate 
name with new owners of the firm 
producing machine tools for the au- 
tomotive industry under patents 
owned by Frank M. Davis. The 
plant will be in charge of William 
H. Weimer, with the company .since 
1911, who will serve as vice-president 
and general manager. C. L. Nelson 
will be president, and Mr. Davis will 
become chairman of the board. 

Manning, Maxwell Moore, Ine , 
Bridgeport. Conn., has changed the 
name of its Ashcroft American Gauge 
Division to Ashcroft Gauge Division. 

Thomas C. Wilson, Inc., Long Is- 
land City, N. y.. has moved its offices 
and factory to larger quarters at 
47-28 37th St. 


MEETINGS 


American Institute of Electrical 
Engineers Pacific Coa^st convention, 
Los Angeles, Calif., Aug. 26-30. 

National Foreign Trade Council. 
Twenty-seventh national foreign 
trade convention, San Francisco, 
Calif., July 29-31. 

Porcelain Enamel Institute. Fifth 
annual forum, University of Illinois, 
Urbana, 111., Oct. 1&-18. 

Silver Bay Conference on Indus- 
trial Relations. Twenty-third annual 
meeting, Silver Bay on Lake George, 
N. Y.. July 24-27. 

Society of Automotive Engineers. 
National tractor meeting, Schroeder 
Hotel, Milwaukee, Wis., Sept. 24 tind 
25. Annual dinner, Hotel Commo- 
dore, New York, N. Y., Oct. 14. 
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SHOP EQUIPMENT NEWS 


Special Snyder Contour Milling Machine 

Developed for Finishing Master Rods 



High nickel-chrome master rods for a 
foreign aircraft engine will be contour 
milled complete in 30 min. on a special 
contour miller built by the Snyder 
Tool & Engineering Co., 3400 East 
Lafayette St., Detroit, Mich. The ma- 
chine also is suitable for articulated 
rods and other contour m 11 ng opera- 
tions of similar nature oy merely 
changing the master cam located 

below the work-table fixture plate. 
The heat-treated master rod is located 
on the fixture from two drilled holes 
In the large and small bosses. After 
pressing a button, an automatic cycle 
involving four distinct work move- 

ments is secured. The contour of the 
rod is completed with all cuts blended 
together. 

In the first position of the work 
table and work slide, the center of the 
small boss lies on the center of work 
table rotation. The cutter head is fed 
to depth hydraulically, after which 

the work table rotates at the proper 

feed through an arc of 142 deg. 

At the second position work rotation 


is stopped, and the slide moves to the 
right to mill one side of the rod. The 
slide is moved by an hydraulic cylinder 
operating under pressure of 1,B00 lb, 
per sq.in. The cutter head is being 
urged toward the work by a 300 lb. 
per sq.in. circuit so that Its roller Is 
pressed firmly against the master cam. 
Thus, when the more powerful slide 
moves the master cam past the cutter 
head roller, the cutter head advances 
or retreats with the master cam 
outline. 

At the third position the slide has 
moved so that the center of the large 
boss coincides with the center of the 
work table. Point slide movement is 
arrested and the work table is re- 
volved 218 deg. The fourth position is 
reached, the work table rotation is 
stopped, the slide again moves to the 
right to mill the opposite side of the 
lori, finally finishing at the original 
starting point. 

Slide movement and work table 
rotation are rut on and olT as required 
by limit switche.s fixed to the periph- 


ery of the work table. These switches 
can be adjusted so that there is no 
overlap or gap in the respective me- 
Lions, resulting in blended cuts. The 
w^ork table is driven by a double worm 
and wheel arrangement that elimi- 
nates any tendency toward backlash. 

Pratt & Whitney Grieder 

Made for Deep Hole Drills 

A machine for sharpening deep hole 
drill tips has been developed by Pratt 
& Whitney Div., Nlles-Bement-Pond 
Co., West Hartford, Conn. This com- 
pact deep hole drill sharpener will take 
drills from 3/16 to % in. diameter in- 
clusive. The roughing, finishing, and 
general purpose grinding wheels all 
are driven directly by a 1/3 hp. motor. 
The coolant system consists of a 
pump and 1/6 lip. motor mounted at 
the rear of the pedestal, suitable 
piping for all wheels, and a coolant 
reservoir inside the pedestal with pro- 
vision for removing sediment and 
draining. 

The drill to be sharpened is Inserted 
In a drill bushing and cam mounted 
on the rocker. Four removable bush- 
ings and cams of different sizes and 
pitehes are furnished with the ma- 
chine. The surface on the face of the 
cam contacts a cam abutment to 



produce the correct helix and dwell 
positions. An adjusting nut at the 
front of the rocker feeds the entire 
rocker unit on a threaded shaft to- 
ward or away from the grinding 
wheel. This shaft is fa.stened to the 
elevating shaft, which provides ver- 
tical adjii-^Lment through a nut to 
obtain the desired relief at the cut- 
ting edge 

The rocker housing contain.s a worm 
shaft which, when rotated, swings the 
entire unit around a gear on the 
threaded rocker shaft. This furni.shes 
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the means for moving from the rough- 
ing to the finishing wheel, and also 
acts as a sidewise feed while sharpen- 
ing. The diamond for dressing the 
roughing and finishing wheels i.> 
mounted on the rockeu-. The entire 
rocker unit can be swiveled about the 
elevating shaft and bound in the de- 
sired position. 


The improved fluid power, variable 
speed propeller twisting machine 
manufactured by the Oilgear Co., 
1302-A W. Bruce St., Milwaukee, Wis., 
is adapted for twisting 7 to 14 in. wide 
airplane prbpeller blades to correct in- 
accuracies in pitch It permits the 
blades to be forged very nearly to the 
finished size so that only a small 
mount of stock need be removed dur- 
ing the machining operation. It will 
maintain the axis of the twist upon 
the longitudinal center line of the 
work piece. The machine, shown in 
Fig. 1, may be adjusted to make twists 
between various lengths, and will 
operate in eitiier direr tion to Increase 
or decrease pitch of a blade. 

A simple pushbutton control of the 
hydraulic damp is provided in the 
stationary and twisting supports. A 
hand lever with pilot follow-up con- 
trol of the speed and direction of the 
twisting support movement. A Type 
DH-411 oil gear two-way variable dis- 
placement radial piston pump pro- 
vides power necessary for both the 
clamping and twisting movement. 


Provisions for step grinding are 
available, although it may require a 
slightly harder grinding wheel. Step- 
ping the drill splits the chips and 
facilitates their passage through the 
chip groove in the shank of the drill. 
It also tends to make smoother holes 
and increases the life of the drill be- 
tween .sharpenings. 


Stationary and twisting clamp sup- 
ports. Fig. 2, have integral clamping 
and unclamping cylinders. Fully-in- 
closed equalizer assemblies support 
twister clamp support and restrain 
side movement. 

The propeller blade Is loaded from 
the back of the machine and threaded 
through stationary clamp and twister 
clamp to the point to be twisted. The 
operator then depresses the pushbut- 
ton control and the stationary clamp 
closes on propeller blade under low 
pressure. If the blade is in the proper 
position, the operator depresses the 
other pushbutton and the twister 
clamp closes under low pressure. If 
the propeller is to be twisted clock- 
wise, the hand lever is moved to the 
right. If the hand lever is moved to 
the left the blade is twisted counter- 
clockwise. Pressure on the stationary 
and twister clamp automatically in- 
creases in direct proportion to the in- 
crease in pressure required to twist 
the blade. When the proper twist has 
been imparted, the pushbutton control 
again is operated to open the clamp. 



f 


r, 


luij. 2— Two f'nshlntftujis and 
hand lover rontrol all movements 
of this pr impeller twist inij machine, 
.ill iiioi'ciiients and clumps are 
operated hydraulicall \ 

When the hand lever Is released the 
twister support automatically returns 
to a preset horizontal position on the 
same axis as the stationary clamp 
support. The propeller can be moved 
inward or outward to perform twisting 
operations on other sections of the 
blade. The center distance between 
stationary and twisting clamp can be 
varied from 7 to 10 in. so as to vary 
the length of twist. 

This machine has a normal torque 
of 530,000 in. lb. and provides a twist- 
ing movement of 24 deg. (12 deg. either 
side). Heiglit of work clamps above 
the floor is 56 in. Floor space required 
is B1 in. from right to left and 29 in. 
from front to back. The machine Is 
75 in. high. 

Thomson Welding Press 

Is Widely Adaptable 

Tlie interchangeability of essential 
parts on the 1940 Model No. 1 welding 
press offered by Thomson -Oibb Elec- 
tric Welding Co., 164 Pleasant St., 
Lynn, Mass., makes it possible at any 
time to remodel the machine to suit 
new requirements with a minimum of 
labor and expense. For example, the 
machine may be purchased with a 
standard spring pressure head and 
then quickly converted to an air lock 
head type, or a machine with an apron 
mounted lower arm can readily be 
changed to a column mounted type or 
to a knee type machine for projection 
welding. 

The fabricated steel frame is re- 
inforced to minimize deflections under 
maximum loads prescribed by the Re- 
sistance Welder Manufacturers Ass’n. 
The transformer is completely in- 
closed and protected. Except for es- 
sential controls which are conven- 
iently located, the sides of the frame 
are smooth. The flat sliding head 
moves with straight line action in 



T'li}. 1 — Airplane propeller blades from 7 to 14 in. wide can be twisted in 
this machine to correct inaccuracies in pitch. 'The axis oj twist is 
maintained on the loih/iludinal center line of the work 


Oilgear Propeller Twisting Machine 

Corrects Inaccuracies in Pitch 
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adjustable gibbed ways Peel-off shims 
provide adjustment for wear All 
bearing surfaces are lubricated bj 
grease fittings located in plain vle\n of 
he operator 

Sliding head is actuated bv a special 
cam designed to slo^a down the elec- 
trode as it approaches the work and 
so minimize electrode hammering 
This cam action is said to be prefer- 
able to a toggle mechanism since it 
involves fewer moving parts and be- 
r Luse electrode contact is less severe 
The head is returned by two compres- 
sion springs which are concealed in- 
side the neck 

A combination woiin induction and 
clutch unit running in an oil bath is 



featuifd on this line of presses Stand- 
ard equipment intludis a reliubk limit 
switch for initiating cm lent flow 
This switch IS closed and opened bv 
accuiately adjustable multi-leaf fan 
cams which can be used to time the 
welds diiectly to a contactor oi 
through an auxiliary tim ng device A 
variable speed pulley di n by a ^ 
hp motor provides infinite spted se- 
lection between standard ranges of 36 
to 109 ir 44 to 133 strokes per minute 
The press is designed to operate at 
electrode pressures up to 1 000 lb This 
applies to umtswithl2 18 24 oi 30-in 
standard throat depths Tianstoimei 
ratings are 30 40 50 and 75 k\a 

South Bend 10-In. Lathe 

Has 1-in. Collet Capacity 

The Series S toolioom beneh lathe 
announced bv the South Bend Ijathi 
Works, 425 F Madison St South 
Bend Ind is lecomimndEd ioi pre- 
cision operations on small woik This 
10-ln swing lathe has a l-m maxi- 
mum collet capacity When mounted 


on the welded steel bench shown the 
lathe Is claimed to have the stability 
of a floor t\pe lathe Handwheels ha\t 
been made large so to reduce oper- 
atoi fatigue Smooth operation at high 



spindle speeds is achicvtd b\ using 
a diipct belt diive to tin balanced 
cone pulley and spindle assembly 
Back geai ^ provide slow spindle speeds 
with ample powei foi machining 
The hcadstock has 1 k-in capadtv 


through the spindle and can l^e 
equipped with either hand lever oi 
handwheel type diaw-ln collet chuck 
Tiyelve spindle speeds langing from 
50 to 1,357 rpm are piovided b\ the 
standard motoi diive equipment 
Special diives are ayailable where 
highei spindle speeds are nccessarv 
A quick chrnge gear mechanism pro 
vides powei longitudinal ran luge feeds 
from 0 0015 to 0 0836 in power cro. > 
feeds from 0 0006 to 0 0313 In and a 
series of 48 right and left-hand screw 
threads from 4 to 224 pei Inch 
Powri carnage feeds aie oiieiated 
by a woi in drive and a senes ol pn 
cislon cut steel geais in the apion 
yvdiich lun in \ bath ol oil Thi power 
feeds are .onti oiled bv a multiple 
di'^k fncLion clutch which may be en- 
I. aged Ol disengaged quickly Thecai- 
ilage Is equipped with a giaduated 
compound rest which may be swiveled 
to any angle and locked lor turning 
Ol boiing bevels and tapers This 
lathe is made in 3 3k 4 and 4k ft 
bed lengths pioviding up to 34 \ in 
between centers A telescopic taper 
kltuchinent included as standard 
equipment makes it possible to change 
iiuickh fiom tralght to tapei lurn- 
iig Ol boring without disengaging the 
(ros> feed nut 


Ohio Units Superfinishing Machines 

Designed for General Shop Use 


Designed li ikc caie ot almost any 
type ol suifacL to which supei finish 
can be applied a superfinisher suit- 
able for geneial shop use has been 
made available bv Ohio Units 515-531 
Huntei Avc Dayton Ohio It is suil- 
ible foi use in loobooms experimen- 
tal dcpailments and foi small pioduc- 
lion runs Round and flat external 


and ml II mil suif tecs can be ^uperfln- 
islud on this mathiiK 
Ihe No N-301 unlvcisal supeifln- 
lOid shown has in oscillating head 
which can its tin supei finishing 
stones This head is mounted on i 
carnage which may be manually tra- 
versed to pci nut the stones to come 
in contriLt with the lull length of the 



JULY 0 


9 4 0 


517 



work. The head may be adjusted 
quickly to any position required, de- 
pending on the size of the work, and 
is driven by a flexible shaft from the 
main motor. Tension of the stones 
against the work is controlled through 
a spring adjusting device which may 
be changed Instantly. 

A gear type pump with a capacity 
of 1 % gal. per min. la mounted in the 
base, together with its driving motor. 
Prom this pump a steady stream of 
lubricant is delivered to the work 
through a flexible tube connection. 
The pump is equipped with an in- 
ternal release valve .so that the flow 
may be adjusted to any capacity de- 
sired. Suitable fittings are supplied 
for connecting to stone holders. 


Manufactured in the United States 
by Baldwin-Soiithwark Dlv., the Bald- 
win Locomotive Works, Philadelphia, 
Pa., under exclusive license from 
Omes-Continental, Holland, Baldwln- 
Omes shell forging presses are avail- 
able in three sizes for shell forgings 
from 40 to IBO mm. The machines are 
compact and can readily be converted 
to standard universal forging ma- 
chines when desired. 

In the operation of these machines 
a heated square-section billet is in- 
serted into the opened split die. This 
billet rests on a lower surface of the 
die, which is closed by compressed air 
under pedal control. After the die is 
closed a piercing mandrel operated 
from the crank.shaft enters the hot 
square section billet and expands the 
material towards the walls of the die. 
When the die is opened the pierced 
shell forgings fall clear. 

For shell forgings up to 125 mm. the 


Capacity of the machine shown is 
14 in. swing over the bed with 11 5/16 
in. swing over the carriage. A raising 
block is available for the headstock 
and the tallstock, increasing these ca- 
pacities to 1778 in. swing over the bed 
and 15^ in. swing over the carriage. 
The tallstock center has a travel of 
In. Length between centers is 14 
in. on the standard machine. This can 
be increased to 63 in. on special order. 
The carriage is arranged for manual 
traverse thi ough a rack and pinion 
drive. It has an adjustable stop which 
may be set to limit the travel and pre- 
vent the stones striking shoulders or 
flanges on the work. Over-all dimen- 
sions of the standard machine are 
22x78x56 in. high. 


drawing machine is built on and com- 
bined with the piercing machine, 
whereas in the case of larger shells, 
for reasons of greater efficiency, the 
drawing machine is separated from 
the piercing machine. After the draw- 
ing operation the shell forging Is 
complete with inside finish bore re- 
quiring no Internal machining and 
with a minimum machining allowance 
on the outside. 

In order to increase the capacity of 
these smaller machines a number of 
piercing mandrels and dies and draw- 
ing mandrels are provided so that the 
piercing mandrel and drawing man- 
drel can be used in rotation. This re- 
duces wear and gives the mandrel time 
to cool, thus prolonging the life of the 
tools and die.s. 

Design of these units is different 
from that of the conventional type of 
horizontal forging and upsetting ma- 
chine, in that a horizontal throwing 


Baldwin - Omes Shell Forging Presses 

Combine Mechanical Piercing and Drawing 


I'W ' T.r 





Fif/. 2 -Ojih's Xo. C .U- 

75 PF2(} nin'/hniirnl sfn ll jorf/inc; 
fri'sst’s tiri’ niiuli' in srpirntc 
I'hc 750-fih}i pix'nuKj ma- 
i'liini' has a hrrssint/ strahe o/ 
/•/ iXiilc the 2(Hi-(a)i ctiharity 
(Ira'iciiif/ has a stroke (ff //cV 
7'//is H/iif ‘;eill Jiiakt' 125 'mill. 
shi’Ils at a rate of more than 
^15 to 115 I'er hoar 



Fig. / — The No. CM~50 unit combines a 500-ton piercing machine and a 
20()-fon draicing maebiue. Made by Baldzvi n-Snnt hmark , these machines 
readily can be coni'crted to standard universal jorginif machines 


machine is coupled to the crankshaft 
and is operated simultaneously with 
the piercing part of the machine. 

Since the dies, when closed, are cir- 
cular, the use of a square billet means 
that the billet is squeezed at its four 
beveled corners when the jaws close. 
In the die there is a bushing of high 
grade steel which guides the mandrel, 
and since only linear motion takes 
place the mandrel enters the square 
section billet center, thus producing a 
concentric shell, When the machines 
are used for forging, the drawing unit 
is merely uncoupled from the crank 
pin of the driving wheel. 

The smaller No. CM-35 unit Is used 
for the manufacture of shells ranging 
in size from 40 to about 75 mm. Fitted 
with three piercing and three drawing 
mandrels, It requires an 85 hp. motor. 
The No. CM-50 unit shown in Fig. 1 
manufactures shell forgings from 75 
to 125 mm. (3 to 5 in.). Like the CM-35 
unit, it combines a piercing machine 
and a drawing machine. The CM-50 
machine has a pressing stroke of 14 
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^RECISION gears are vital to the sustained ac- 
■E curacy and performance of milling machines. 
Cut to exacting tolerances by the finest and moat 
complete equipment obtainable, gears for Mil- 
waukee Milling Machines must, in addition, pass 
precision tests for profile, lead, bearing, involute, 
runout, radial and silent operation. Two com- 
pletely equipped gear testing laboratories are 
synchronized with production operations to guar- 
antee the fullest measure of accuracy. 

KEARNEY & TRECKER CORPORATION 

MILWAUKEE, WISCONSIN 


NMUKECO'! 



<ER 




^//Mifeu&e Maciums 


In. with a capacity of 500 tons, ana a 
drawing stroke of approximately 60 in 
with a capacity of 200 tons. It re- 
quires a 120 hp. motor. 

Fig. 2 shows the large No PM-75- 
DP20 unit for shell forgings from 125 
to IBO mm. This machine is composed 
(if a large piercing unit and a sepa- 
rately arranged drawing machine The 
former has a rating of 750 ton.s and a 
maximum pressing stroke of 14 In. 
The latter is rated at 200 tons and has 
a maximum drawing stroke of 116 m. 
The piercing machine requires a motor 
of 150 hp . while the 120 hp. motor is 
used for the drawing machine. It is 
claimed that 40 mm. shells can be pro- 
duced at a rate of more than 200-250 
per hr., while 150 mm. shells are pro- 
duced at a rate of more than 60-70 
per hr. Wall thicknesses of shell forg- 
ings produced in theses machines are 
said to be uniform, reducing outside 
machining to a minimum. Reject per- 
centages are held to a low level. 

Baldor Bench Grinder 

Has Capacitor Motor 

The Baldor Electric Co., 4357 Duncan 
Ave., St. Louis, Mo., has announced 
development of a ball bearing bench 
grinder which uses 6 x % in. wheels 
This grinder is powt'red with a ca- 
pacitor motor which can be overloaded 
repeatedly without burning out Base, 



guards and tool rests on this grinder 
are made of cast iron. The tool rests 
are adjustable to and from the wheel. 
They also may be tiled for angle 
grinding. The motor is rated at 'i hp., 
no volts, single pha^se, 60 cycles. This 
grinder weighs 36 lb. 

Bear Multiple Coil Welder 

Has Reactance Control 

The '^Arcmaster ” a.c. welder offered 
by the Bear Mfg. Co.. Rock Island 111., 
has a multiple coil transJormer that 
Is said to assure an even flow of cur- 
rent to the elfvtrode. It is claimed by 
the manufacturer that the four coil 
transformer construction with reac- 
tance control not only levels the peaks 
and valleys of power variation, to pro- 
vide a smooth flow of current to the 
electrode, but makes possible a uni- 



form and constant welding voltage 
with calibrated amperage. The welder 
case is made of cast aluminum lor 
rapid dissipation of heat. The unit 
is furnished in three models with 
ranges of 10-200, 10-250 and 10-300 
amp. All models have 220 volt, 60 cycle 
i^attage. Each unit is provided with a 
ground cable and an electrode cable. 

Cleereman Jig Borers Have 

Power Rapid Traverse 

Cleereman jig borers rnanufacturecl 
by Cleereman Machine Tool Co. and 
j^old through its sales division, Bryant 
Machinery & Engineering Co., 400 W. 
Madison St.. Chicago, 111., now are 
available with power rapid traverse for 
the table and carnage This consists 
essentially of a built-in motor which 
drives the screw through worm gear- 
ing, a small reversing drum switch 
used ill conjunction with a magnetic 
reversing controller. Power rapid trav- 
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erse is available for either the longi- 
tudinal travel only, or for both the 
longitudinal and transverse travel. 

A two jaw positive clutch is em- 
ployed for engaging either the hand 
traverse hand wheel or the power 
rapid traverse worm gear. When power 
rapid traverse is engaged, the hand 
wheel i.s disengaged and does not 


rotate. The flne feed hand wheel is 
located on the end of the vertical 
motor shaft and utilizes the same 
worm and gear as the power rapid 
traverse. Limit switches are provided 
at each end of the travel to prevent 
accidental overtravel. 


Motor Torch Annouoces 

Portablo Cutting Machine 

The Motor Torch Mfg. Co., P. O. Box 
1571, Beaumont, Tex., has made avail- 
able a portable, compact head adapt- 
abel to any make of cutting torch for 
oxy-acetylene cutting operations. The 
self-contained power unit does not re- 
quire any electrical connections. Speed 
is variable for both light and heavy 
plate. Straight lines, bevels, and 
curves can be cut In all positions. No 





jjgs or fixtures are required to start or 
finish the cut on the plate edge, 

The torch holding adapters on this 
unit are adjustable for varying degrees 
of bevel. TIk' spring operated motor is 
wound with a key shown at the top of 
the unit. The button shown beside the 
winding key provides .speed control A 
heat resistant alloy is used for thi* 
Vv^heel which supports the unit and the 
torch. The unit is 7h in. long. 3 in. 
wide, and 7 in high It weighs 7 lb. 
Vertical adjustment is 4 in. 


"Multi-Purpose" Tool 

Reciprocates 3/6 in. 

A reciprocaling-acllon tool with more 
than three times the power of any 
model previously developed has been 
announced by H & H Research Co., 
1925 W. Buena Vista, Detroit, Mich. 
With a stroke of In., this Series 
"C" "Multi-Purpose” machine de- 
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Preferred by Maintenance Men 


Modern management rejects the old-style custom of using make- 
shift equipment and methods on maintenance work. Maintenance 
departments today are recognized as of basic 
importance to the efficient operation of 
manufacturing plants. For maintenance pipe- 
threading the national preference is the Wilco 
No. 706— a machine low in first cost but high 
in output, low In minutes-per-job but high in 
length of service. Read the two paragraphs 
a^ right . . . then send for complete descrip- 
tive bulletin. 


This sinqie die head 
fakes care of all sues 
of pipe wifhm range of 
machine without change 
of dies eicept when 
change of piUch is re 
quired 


Small di BS held in mas 
sivo holders mean a 
decided economy in die 
costs for Wilco owners 


The OSTER MANUFACTURING COMPANY 

Sales OFFices 2049 East 61st Street Cleveland Ohio 
Factorial Erie Penna and Cleveland Ohio 
New York City Office 30 Church St 
Threadmg Headquarters Since tfi93 
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velops a 30- to 40-lb. piish or pull at 
the end of the ^uck. It may be 
used to file, burr, hone, snag, polish, 
saw and chip. Under full load It 
travels at 1,250 to 1,400 strokes per 
minute and will handle a % In. 
square hone on heavy work and a 
In. one on lighter work. The ma- 
chine Is powered with 1/30 hp. uni- 
versal 110- volt motor. Gear ratio Is 
4:1. Gears and bearings are of hard- 
ened bronze. 

Stephens-Adamson Winch 

Incorporates Speed Reducer 

The "Saco" speed reducer winch an- 
nounced by Stephens-Adamson Mfg. 
Co., Aurora, 111., is furnished in a va- 
riety of sizes to handle large or small 
capacities. One of the features of these 
Winches Is a jaw clutch which releases 
the pulling rope when disengaged. 
This feature is of particular impor- 
tance where it is necessary to carry 



the pulling rope a considerable dis- 
tance to attach to the object to be 
moved. Ordinarily, it is necessary for 
the operator toTun a winch In reverse 
direction to pay out rope; with the 
Jaw clutch releasing pulling rope this 
is unnecessary. The first reduction of 
these winches is through adjustable 
V-belts while the second reduction is 
through cut steel helical gears inside 
the cast Iron housing. 

Progressive Portable Welder 

, Has Two Welding Guns 

A two-gun npr table spot welding unit 
has been available by Progrcs- 

Blve Co., 3001 E. Outer Drive. 

Detroit, Mich. It is designed for heavy 
duty welding requiring high point 
pressures, large capacity transformer 
and adjustable weld time control. 
Equipped with pneumatic tires for 
easy portability, the unit is wheeled 
from one assembly location to the next 
afi needed, rather than moving the 
work to the welding equipment. The 
unit can be used to Lserve a group of 
welding fixtures used for sub- assem- 
blies, as well as occasional assembly 
line operation. Setting up for welding 
In a new location is a matter of min- 
utes, since the only connections to be 
made are the air lines, water lines and 
the power lines. 

The unit Illustrated consists of two 


ffpot welding guns, tmisformer. air- 
hydraulic pressure booster, weld timer 
and contactor. Both the push gUJtl 
(supplied with grounding clamp) and 
the scissors type gun operate from 
the single transformer mounted in 
the base of the carriage. Welding 



point pressures up to 1,000 lb. for the 
scissors type gun are supplied by the 
booster mounted above the trans- 
former and operating from the stand- 
ard factory air pressure line. Pro- 
vision is made to water cool the gun 
jaws and the points through individ- 
ual supply and return lines. The trans- 
former also is water cooled. Guns 
other than those shown can be sup- 
plied, depending on the type of work 
to be handled. 

When the unit i.s to be used for more 
Ulan one type of welding, a special 
weld timer having two separate con- 
trol dials permits adjustment for two 
separate weld times for each gun. In 
this case, each gun is supplied with 
two control buttons, the operator 
using the proper button for the work 
to be welded. With this type of timer, 
two operators can use both guns simul- 
taneously on different types of work. 

Crescent Abrasive Cutter 

Is Easily Portable 

The Crescent Machine Co,, 9 Cherry 
Fork Ave,, Leetonla, Ohio, is offering a 
portable, motor-driven abrasive cut- 
ting machine having capacities for 
sheet metal up to 3/32 -in. thick. The 
machine also Is suitable for cutting 
tile and wood. Aluminum costings are 
used to keep the weight of this ma- 
chine down to 71 lb., including detach- 
able legs. The machine proper is IB in. 
long, 13 in. wide and B in. high. The 
8 1/16-ln. diameter abrasive wheel 
projects in. above the table for 
cutting tubing up to V/^ in. outside 
diameter. An 8-in. steel saw can be 
substituted for cutting boards. This 
self-contained unit is driven by a 1/3 
hp. Westinghouse motor through a 
V-belt. Speeds of 3,500 r.p.m. are ob- 





talned. The arbor is mounted on 
S.K.F. ball bearings, while the table 
is arranged to slide on steel rods. 

New Torque Indicators 

Offered by Blackhawk 

Blackhawk Mfg. Co., 5025 W. Rogers 
St., Milwaukee, Wls., has added a 
full range of torque indicators to Its 
line. Models having maximum ca- 
pacities if 133, 175, 420 and 1000 
foot-pounds are available in two 
styles. For small assemblies, the 133 
foot-pound "Torkflash”, featuring a 
flashlight signal and pre-set tension, 
Is available. The larger model fea- 
tures a sturdy "Stay-Set” dial. This 



dial magnifies deflection of an in- 
closed spring-steel shaft 26 times, 
and remains at the maximum torque 
reading after tension Ls released. It 
is then reset to zero by turning the 
center knob. 

Aerovox Capacitors For 

Fluorescent Lanp Use 

Designed to be Included in fixtures 
as Initial built- In equipment, or to 
be added subsequently, a line of 
capacitors designed especially for 
fluorescent lamp power-factor cor- 
rection have been announced by 
Aerovox Corp., New Bedford, Mass. 
These capacitors are of the oil-fllled 
paper type and the flat metal can is 
hermetically sealed. Three types are 
available, taking care of power-factor 
requirements for the twelve standard 
types of fluorescent lamps In general 
use in Industry. 

“UCC" Photoelectric Units 

Made for Industrial Use 

The No. 60 series of photoelectric 
controls, offered by United Cinephone 
Corp., 43-37 33rd St., Long Island 
City, N. Y., are housed In compact 
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inclosureti havinj^ *- 2 -in Knockouts in 
the bottom for power connections 
and a fourth knockouf on the top for 
wiring an external photo-cell Tele- 
phone-type relays ordinarily are pro- 
vided, permitting a maximum non- 
inductive load of 3 amp a c , at oper- 
atmg speeds up to ten pier second A 
microswitch to carry 8 amp , oi an- 
other contacting device handling 15 
amp at 110 volts will fit the same 
housing In the Model 60 unit the 
photo-cell is sepEirately housed mak- 
ing possible the convenience of 
mounting the contiol as much as 5 
ft from the electric eye Model 64 
unit employs a 3-in collector lens for 
ipplications demanding response 
from as little as 0 5 ft candle with 
zero residual illumination 


NEW MATERIALS 



us. CURTIS 


Durez Molding Compound 

Is Arc Resistant 

Durez 8685 phtnolu molding lom- 
pound offpied b\ Duie/ Plaslus 
Chemicals, Inc , North Tonawanda 
N Y was formulated siieeificallv to 
pi event tracking wliei e theie is eoin- 
bmtd electrical spaik and nibbing 
action It has liigh lesistance to cai- 
bonization undei an arc While slight- 
ly slower to cine in tin mold its elec- 
tmal propel ties aie mateiialh ni- 
ciiased by baking aftti molding It 
n claimed to hold its high dulcctnc 
stiength when used at niodeiaUh high 
tempeiatures It is somt'wh-it rnnif 
flexible in its final set than sltndiid 
mutenals and does nn( tiack under 
the expansion and (ontiacLion ol 
metal inserts aiound which U may 
bf molded easily 

Acheson Colloids Offers 

Adherent Lubricating Coating 



Lifting Cylinders 


If your factor} has a material handling problem such as feeding 
machines, loading or unloading trucks, rransfcinng material 
to different levels, etc , vou can tlo rhis work faster, better 
and at a lower cost with C urtis Hidlaulic 1 ifring Cylinders 

This modem industn il equipment oficrs \ ou a sife, simple 
and depend iblc mctluxl of r using oi lowering mucnils The 
oilluJnulic cv liiuki inn ht aLtinttLl h\ air, which you 
probably have a\ailahle, or h\ an clccrnc drnc oil pumping 
unit Curtis H^d^aullc Lifting Cvlmdcrs nrc scl f-contained, 
casv to install, and do not require ant strengthening of v our 
present buildings They arc adapt ible to the requirements of 
yout individual problems 

Curtis Hydraulic Lifting Cylinder i Offer 


A iitabJe and liighlv adheient lubii- 
catlng coating for usr in prclubncat 
mg .surlacps not n adilv capable of 
lubrication by oidinai v means ha»s 
been developed by Acl * -^on Colloids 
Corp Poit Hill on Mich Tlie coat- 
ing is applied in liquid form either 
by dipping brushmg or spraying and 
hardens on exposuie to light It pio- 
vides a relatively high rcsLslancc to 
abra.slon and excellent lubrication 
and corrosion prevention rharactcr- 
Lstic.s are claimed 

Basic element of this coating pro- 
viding the lubiication is colloidal 
giaphite, while th piesence of small 
amounts of hardenable organic col- 
loids and a hardening agent, in a 
watei su-spenslon render the com- 
position photo-hardening in cliai- 
acter Tlie coatings may be applied 
at noimal temperatures or to sur- 
faces heated up to 100 C to promote 
drying Lubricating characteristics 
are not afleoted by operation of the 
surface-s at elevated temperatures. 


Low firsi cost 
Instant, accurate control 

Inexpensive operation and main 
tenance 

Capacitic** up to 17 cons 


1 asy installation by unskilled 
labor 

Use shop air lints or electric 
I urrtiu 

Saftly oil locked at all heights 


Find out how other m.inLif.icturcrs are improving clicir pro- 
duLtion and curring costs with Curtis Hydraulic Lifting 
C/iindcrs The widt range of uses will surprise you 

Send the coupon at 
right for detailed 
bulletin and booklet 
on ''How Air Power 
is Being Used in 
Your Industry,*^ 

CURTIS 

IT. lOUlI « NiWTOIIK 

CMICAO0 « AAN rRANCISCO 
PORTLAND 
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BARBER-COLMAN NOBBING MACHINES in automobile plant. The job is cutting 
splines. Cutter life increased 50% by changing to Texaco Sultex Cutting Oil. 



A 50% INCREASE IN HOB LIFE 

wjiliDin jny sai nlict. of (innh 
or output ... li, IS risultt'tl frnrii 
using Ti'xiico SultiX ( utiing OiL 




Texuiro D?fllLT5 invite ycju t ^ 
tunc in 1 hr Texncn Star Thpo 
tre— starring Kenny Bake 
and Frances Lancjtcud 
FvL-ry WednrscJayNiqhl C i 
lunibia Nr’twnrk— 9 00 E D T 
R OO E S T B 00 C D.T . 7 00 
C S T 6 00 M S T , 5 00 f’ S T 


T HIS BATTHRY of Barber-Colman Hobbing Machines cutting 
splines on automobile drive shafts has increased hob life 50'rc. 

This saving was not accomplished at the expense of output . . . 
both feeds and .speeds remain exactly as before. Finish is even better. 

This improvement was due solely to the use of TEXACO SULTEX 
CUTTING OIL B. 

Texaco Suit ex Cutting Oils possess the vital property of con- 
stantly penetrating to the very edge of the tool, preventing the 
chip from welding to it and spoiling the finish. These oils keep 
cutters cool, free-cutting, sharp, longer-lived. 

Our cutting oil engineers will gladly demonstrate savings with 
Texaco Sulttx Cutting and Soluble Oils in your shop. Phone the 
nearest of more than 2300 Texaco warehousing points, or write: 

The Texas Company, 135 Fast 42nd Street, New York, N. Y. 


f EXACO SULTEX 

tUTtiN AND SOLUBLE OILS 
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Ve have reoelTod the Modernisation Hnin'ber of Jbierioan 
Hadiinlet and X am eaze It vUl he of raluahle asBletanoe to 
ue in preparing our naehine-tool program for the coming year. 
Ve ke^ it on file, and it la .referred to by oar Tool Super- 
Tiaor for ehecking on nev machines for old Jobe, 

X would like to Bay, at this time, that the American 
Machinist le one of the many pabllcations which we receive 
' that X make It a point to read personally. X find both the 
articles and the adrertisements of help in keeping oar plant 
ranning efficiently. 
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WHAT’S IN THIS ISSUE 


HOT TIME 

Ever since \se almost flunked our 
first course m metallurgy, heat-treat- 
ing theory and practice have usually 
enveloped us in somewhat of a fog. 
Through the years, the mists ha\e 
gradually cleared, hut we are still 
doubly appreciative svhenever some- 
one comes at us with both barrels 
with language wc really understand 

Such are our feelings lor J L 
Burns and Victor Brown, of Republic 
Steel, for their excellent article fu'gin- 
mng on page 52"^ It diwusscs the 
whvs and wherefores of time quench- 
ing m language that makes ihc points 



J. L. BURNS 


clear to all The simple time quench, 
the double quench and the interrupted 
quench arc all taken up and discussed 
as to the procedure and its effect on 
the material The authors don’t main- 
tain that the most complicated way is 
always the best, instead, they point 
out when which should be used 
where Whethcj you a f been having 
heat treating troubles oi not, we led 
certain you’ll find 'The How and 
Wh) of Time Quenching" interesting 
reading 

SOARING STAINLESS 

More sound and luiy is being 
emitted by the lay press on the subjeit 
of aircraft production problems than 
on nearly any other You’ve read 
about plastic plants which arc ready 
to fly when the glue is dry, about 
1,000-hp engines stamped from sheet 
steel at virtually one crash of the press 
(actually!), about entire airplanes 
fused together in one glorious, blind- 
ing flash You know the improbabil- 


ity of manufacturing development^ 
procedmg at such a miraculous paic 
But you may wonder what actually 
has been done, to make the news 
papers get so exc ited So on page *>27 
we hereby bring the record up to ilatt 
on the welding of stainless steel m 
aircraft strui tints 

LARGE SCALE 

When most people sec a pictuie ol 
a man staring into a microscope, they 
conclude he s sonic scientifn genius 
busy unlocking more seiiets ol the 
universe A few years ago that was 
probably true , chances ire today, 
though, that he s just measuring some 
thing I Oi ai metil wo'King methods 
have advanced, the tuhnique ol 
measurement has been taxed to the 
utmost Contour projcitors arc fa 
miliar to all, microstopcs for inspec 
tion and even for setting production 
tools are finding ever increasing use 
diroughout industry like most new 
techniques, misunderstanding has prt 
ceded adoption in some cases So the 
article on page by |oseph Dauber, 
of Gaertncr Scientific Corporation, 
should evoke considtrabl) more than 
passing interest 

SPEAKING FROM EXPERIENCE 

"T served a formal four yeai ap 
prenticcship in wood patternmakmg 
I like to get a rise out ol ma 
chinists and loolmakcis by icminding 
them that a lot ol good men have 
vome out of the patternmaker s trade ’’ 
writes Waller F Simon, who is now 
supervisor of apprentucsliip for the 
Industrial Commission ol Wisconsin 
Mr Simon speaks with benign tolcr- 
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anic betaiisc he has just got a load 
olf his mind That load is his opinion 
ol manufai t rers who ' can’t — or 
won L tiam apprenlices It offers 
such conclusive proof of the value (to 
the manufacturer) of apprentice train- 
ing Ilut we \e printed it on page *>S7. 
There, under the heading of "No 
Apprentices , you’ll find some 
mighty good reasons why yon, too, 
should take a couple ol kuls under 
your wing and show them wliat the 
si ore IS But to get haik to Mr 
Simon, who, by remote control, strikes 
us as being an interesting individual 
"It IS a curious fait that auording to 
all available records I happen to be 
the firsi person to complete an appren- 
ticeship under this state’s original ap- 
prenliceship law . . Exactly four 
)cars after graduation I found myself 
in i barge ot administering it. . ." 

COMING 

When automobile men express an- 
pio\a] of airirafl assembly melhous, 
that s news And that s the news we 
bring you m the stoiy of Republic 
AMation anil how it gels the utmost 
out ol Jigs for mass production It s 
in two parts, the first of which is 
sihcdulcd to appear Aug 7 

Also beginning in a forthcoming 
number will be a series ol five ar- 
ticles on measurement for production 
I hese articles start with the basic 
lunda mentals and work up through 
the very latest principles and tech- 
niques of production measurement. 
It’s by C. C Street, of Eederal Prod- 
ucts Corporation, and will begin m 
an early issue of Ameucari Machinrst 
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OBSOLESCENCE ib the simple process in 

a machine tool of becoming less and less produc- 
tive ... it can easily cost you the price of a new 
Hypro, 

MODERNIZED Cincinnati Hypro Planers, Mil- 
lers and Vertical Boring Mills are designed for 
modern production work of the most severe and 
exacting kind. — Speed, ease of operation, adapt- 
ability. and rigidity are some of the outstanding 
characteristics of these modern tools which assure 
large dividends to the cost-conscious production 
man. 



HYPRO MILLLERS 


MaaBiVB pyramid ihapB Houalnqs,— 
Tabu DrivB delivers Miooth flowinq 
power IrsB irom side Ihrust preaiurei 
— completely self contained Timkenized 
Milling Heads — these are but three oi 
the numerous outslandmq lealures of 
iered in the new Cincinnati Hypro 
Planer Type Milling Machine. — Sizes 
up to 120' . 


HYPRO PLANERS 

Cincinnati Hypro Planers are 
truly Hiqh Production Machine 
Tools — Excellently designed to 
rigidly support both tool and 
work — Table speeds range Irom 
0 to 240' per minute on cut and 
return strokes. — All Herringbone 
Table Drive provides smooth 
flowing power free from side 
Ihrust pressures — Sizes up to 


I 












OPENSIDE PLANERS 

Cincinnati Hypro Planers in 
both Openslde and Double 
Housing Machines offer trou 
ble free mognetic feeds to 
all heads. These feeds range 
m increments of 64lhs, from 
’i to r Hypro Openslde 
sizes up to 96". 


The Cincinnati Planer Co 

Cincinnati, Ohio 



BORING MILLS 

Spiral bevel table gear —completely 
Timkeniied speed box— anti friction, 
roller bearing mounted rail head sad 
dies. — these head a long list of sub- 
stantial, High Production Features built 
into Hypro Mills — Sizes 4', 5*. 6', T, 
0' 10 & 12', also 10 16' Extension Mill. 


About YOUR Problems 

Cincmnali Hypro Machine TooU are 
wiping out bottlenecks and reduc- 
ing machining coats in other plants 
like your own.—Each Hypro has 
many new features which will help 
to solve some of your most perplex- 
ing problems. — For more efficient 
and low-cost production in 1940 , let 
fhe sincere, painstaking inleresl 
and experience of Cincinnati Engi- 
neers help you. 
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The how and why of time quenching 

BY J. !.. BURNS, AND VICTOR BROWN, REPUBLIC STEEL CORPORATION 


When water quenching is too 

severe, and oil does not give 

sufficient hardness, a double 

or "interrupted" quench may 

produce the desired results 

TiMr; QUENCHING probably starlcu 
with the discovery that immersion in 
water caused cracks in certain critical 
parts which could be avoided by rc- 
movlng the pieces frojn the water 
after a short interval of immersion, 
Oil is used, of course, as a less drastic 
alternative to water, but there exists a 
,i;ap between the two media wliiih it 
has been found convenient to bridge 
by the use ot so called ‘ time L|ucnch' 
ingr 

The usual manner of treatin^i; steel 
parts is to heal them to a temperature 
somcwliat above the critical point, 
wliere a crystallo^rapluL chan^^c from 
the alpha, or ferrite, phase to tlic aus- 
tenite phase takes place, in which the 
carbides of the common steels are 
soluble. 

When such a state has been pro- 
duced, the parts are pluniied into a 
media to prevent by rapid ( loling the 
separation of the carbide into its 
stable soft pearlite. Tliis quenching 
sets up stresses within the part which 
may literally tear the steel apart if of 
SLihicient magnitude. This latter usu- 
ally occurs where stress concentration 
develops — such as at sharp corners, 
edges, holes or tool marks. High hard- 
ne.ss, high alloy content and drastic 
quenching all lend themselves to the 
production of these higher stresses. 

It was found that by inducing a 
drastic quench during the early stages 
of the cooling, and then decreasing its 
severity toward its finish, that it was 
possible to reduce the stresses and any 
subsequent tendency to crack. 

The word "time" denotes that ex- 


posure to a given quenching media 
is a measured one. The simplest time 
quench would be lo expose an article 
to one liquid quenching medium for 
a predetermined period after which it 
would be renirned to the atmosphere. 
Other f orms of time quenching would 
be " double quenching,” in which an 
article is exposed successively to two 
different liquid quenching media, at 
least one of which w'ould be measured 
in the course of cooling to room tem- 
perature, and "interrupted quench- 
ing,” in which the part is w ithiirawn 
from a single liquid medium and 
then replaced in the course of cooling 
to room temperature, the time of 
quenching bet ore and during the in- 
terruption usually being measured. 
Other means of time quenching are 
possible; but the ones mentioned are 
the more important. 

Specimens 1 J in. in diameter w^erc 
simple time quenched, using various 
lengths of time in the quenching me- 
dium, wdiich w'as water at 70 F. Hard- 
ness distribution curves w'erc islotLed 
in a common tyj^e IJ curve, showing 
the hardness distribution across the 
.section c^f a bar (nsually sectioned 
aw^ay from an eml to mea.su re acen- 
ratciy hardness differences from the 
surface through the center), and com- 
pared to full water and oil qucnclies. 
Fig. 1 i.s a 0.40 carbon steel, and Fig. 2 
a 0.60 carbon steel. These steels offer 
difficulty when parts of a critical de- 
sign rcq jiie thorough quenching for 
the best physical properties. Even 
though the time allowed for quench- 
ing these parts was limited, the hard- 
ening response and the depth of hard- 
ening held up well. In Fig. 3, the 
cross-sections w'crc etched to illustrate 
the extent of quenching. Concentric 
rings indicate the depth to which 
quenching took place. The difference 
in color of the rings between the vari- 
ous samples is caused by the difference 
in temperature at which the samples 
were withdrawn from the water. The 
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Puj. 2 — /] simple fInic quench on 
a 0.60 C steel her (fives the hard- 
ness distnhufion as compared to a 
full ivatcr (jKench 
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TABLE I 


TABLE II 


Sample No* Quenching Conclilions 

1 Straight oil quench 

2 sec. in water -transfer to oil 

5 “ “ “ *' “ 

8 " “ " " " 

22^ U (( a it (> It 

II t. li II 11 a 

Straight water quench 


Sample No. Quenching Condiliona 

1 Water Quench 

2 5 sec. initial quench, 1 sec. in air, back into water 

3 5 see. initial quench, 3 sec. in air, back into water 

4 5 sec. intital quench, 5 sec. in air, back into water 

5 Oil quench 


TABLE III 


Cross section 

^4-1, V 


Time 
1 to 15 sec. 

5 lo 25 see. 
10 to 45 see. 


photomicrographs of a typical simple 
time quenched sample show the qual- 
ity of structure through the section. 

This method of time quenching is 
probably the most common deviation 
from the full quench. Many tool 
treaters find that it may he success- 
fully used on water-quenching tool 
steels where parts of critical design 
would otherwise spall or crack if al- 
lowed to remain too long in ihc bath. 
Rivet sets, small dies, cutters and pins 
are handled by timing the quench, 
which may vary from a few seconds 
to nearly a minute. 

Industrial parts made of water- 
quenching steels, SAE 1035, 1040, 
1050 and 51 30, are likewise subjected 
to such treatment. A machinecl part 
made of SAE 5130, for instance, was 
given a 12-sec. water quench. Maxi- 
mum physical properties were ob- 
tained, with (1) a minimum amount 
of distortion and (2) the least pos- 
sible danger of cracking. 

Some manufacturers modify time 
cjuenching by using a water spray 
either at local points or over the wnole 
part for a given time. Such an ar- 
rangement may be automatic and pro- 
vide a high degree of reproducibility. 
Tons of steel have been handled by 
conveyor to give continuous flow of 
production; this is largely re, sponsible 
for giving simple time quenching a 
place in present-day mass piodiution. 

Use of a water spray to direct 
quenching medium to localities where 
hardening is desired has made this 
method in many instances a time 
quench. Reasons: (1) the time 
factor for handling, (2) the desire to 
allow hot portions to draw quenched 
areas and thus release stress, and (i) 
lower heat-treating costs. 

Large conveyor or track links usu- 
ally need be hard only at points 
which rub against guides or furnish 
tracks for rollers. The rest of the part 
has adequate strength as normalized ; 
therefore, no attempt is made to give 


any but wear surfaces a drastic quench. 

Such a part is heated in a furnace 
to the usual temperature for the regu- 
lar length of time. Instead of sub- 
merging the entire piece as usual, it is 
placed in a jig and a jet of water 
directed at portions desired hardened. 
A timer on the water valve automatic- 
ally controls the length of quenching; 
the wearing surface receives a lull 
quench, whereas the remainder gets 
only a short time quench extracting 
sufScient heat to prevent excessive 
softening. After the water flow is 
stopped, the piece is removed and 
later drawn. 

This method is typical for handling 
parts where differential hardness is re- 
quired. It may be desirable to do 
some sizing or machining after heat- 
treating; in such cases these portions 
may be left soft. Hardness may be 
varied to a large degree by varying the 
timing of the jet, or even by varying 
the degree of draw after quenching. 

There has been increased activity in 
recent years with methods to harden 
steel pieces locally. Flame and elec- 
trical induction hardening have been 
widely used, and will answer many 
purposes where time quenching with 
a water jet or spray would formerly 
have furnished the best answer. 



— * ; 
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0.40 Carbon 

Fig. 4 — Hardness distribution is 
shozm for a OAO C steel full water 
quenched, and water que^iclied, 
then fransferred to oil 


Where an article would have been 
heated in its entirety and quenched 
locally by using flame or induction 
methods, the part may be treated only 
locally and quenched either wholly or 
partially. Local healing has certain 
advantages. Its speed, simplicity of 
handling, and minimum of scaling 
and distortion are difficult to dupli- 
cate in other methods. In considering 
methods to be adopted, cost, available 
equipment, number of parts, and the 
grade of steel to be treated nie all 
factors whicJi will influence the choice. 

Samples 1 2 in, in diameter were 
heated at E. lor 4*^ min., then 

immersed, one at a time, for a given 
period in water, followed by quick 
transfer to an adjoining oil tank. The 
transfer took approximately 1 sec. 
These tests were made under close 
control for accuracy; timing used is 
shown in Tabic I. 

Caiivcs are shown in Figs. 4 and 
5, and photographs of etched cross- 
sections and microslructLires in Fig. 6, 
A peculiar dip may be noticec in 
some of the curves. This is caused by 
drawing the outside ring by heat flow- 
ing out from the center. The outside 
surface is thus stress-relieved by tem- 
pering and aids in preventing cracks. 

While it is difficult to conceive 


70 
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0.60 Carbon 


Fig 5 — Effect of double quenching 
is also shown by the hardness dis- 
tribution ninrs for a 0.60 C steel 
for different quenches 
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where a part with a softer surface than 
suh Mirface aiea would be anted it 
the need arose here vcould be a unique 
way of obtainin/’ it Iig 7 shows 
curves alter \arying tempering tern 
peratures, and shows how this hard 
ness gradient may be leseled Photo 
graphs, 1 ig S, represent a simple of 
0 60 carbon steel aftei it his been 
tempered Note the umlormly tine 
structures obtained through 'he differ 
ent rings 

Ihc main advantage in this method 
over the simple time quench is on 
fairly massuc parts where the retained 
center heat might exert too grcit i 
tempering action if the part were al 
lowed to finish cooling m air The 
transfer to a milder oil c|uench after 
ol^taining the benefit of deep hard 
ness penetration m witer, permits suf 
ficient additional heat to transfer from 
the steel to prevent tempering without 
exposing the part to the high stresses 
which would occur if the part re 
mained in water until fully quenched 
The short interval in air durmg the 
transfer produces some drawing as 
may be seen in the curves and photo 


graphs, this also helps to curb severe 
quenching stresses Certain dies and 
rather large mill shear knives, handled 
in this manner, show less tendency to 
crack and perform well in service 
Laigc bull gears made of SAl 104*) 
steel have been quenched by this 
method (*)0 sec water dip) to hold 
ilown cricking and also distortion 
^X hen a steel is he ited, immersed 
in water withdriwn for i relatively 
short time in the course of cooling 
md then plunged bick into water it 
IS called interrupted quenching 
A group of samples was treated in 
thisfashioi 0 study the effccls Time 
may be vaiicd during any stage of the 
procedure In this instinct the period 
m air was varied From previous ex 
penence with double quenching it 
was known that see in water pin 
cluccs a shirp, dark, outer ring, this 
period became constant Ihc final 
dip lasted until the sample became 
completely cold The timing used is 
shown in Table II 

Curves of the two grades of steel 
and the photograph of etched cross 
sections shown a striking similarity to 


those obtained with double quenching 
Ihis method is not generally used, 
but It may have cerljin advantages as 
an alternative to double queneliing, 
since It does not involve the use of 
oil Contammitiun of oil with wUcr 
would be ob)CLtionable— because it 
would unfit the bath for stiictly oil 
hardening steel of high luardcnability 
( racking would be likely to occur 
1 hen agiin, some shops may not have 
oil and water facilities located near 
enough together to permit double 
quenching satislailonly here partic 
Lihrly inteirupted cpienc lung might be 
used to uivantage 

Ocncrallv speaking, the most cio 
nomical method of heat treating is the 
simplest method and time quenching 
with Its many factors cannot be called 
simple unless used with well arranged 
and automatic equipment Steels are 
made today which answer practically 
all needs nung conventional heat 
treating methods On the other hand, 
there are some cases where special 
methods appear to be in order When 
they occur, wc often find ourselves 
lacking sufficient experience or having 
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Ptij. 7~Jfcat fhrdn'iifi jroni the 
center oj the bar may make the 
outside surjdce sojter than the 
sub-surface area, 'leniperini/ ivill 
level this hardness grndioii 

certain prejudices because of a lack of 
knowledge of the ’'unusual” methods 
which arc available, l ime cjuenchin^ 
often falls in this catei»ory, but with 
proper appliiation has been found to 
serve a useful purpose. 

Proper timin^^ may oiler the great- 
est problem in the treatment ot a part. 
One manufacturer has sol veil the mat- 
ter satisfactorily with track slioes by 
water quenching until the cooling 
vibrations cease. Tliese parts are 
immersed with a pair of tong.s until 
the operator no longer feels the vi- 
brations, then withdrawn from the 
quenching bath and placed on a con- 
veyor running llirough the tlraw fur- 
nace. Previously, these parts were a 
constant source of trouble, as they ex 
hibited a consistent tendency to crack. 
After changing the method, cracking 
became a rarity. 

In deciding on the timing of a 
given part, the various properties must 


be con.sidercd as well as tlie reasons 
for going to a time quench. If the 
Brinell hardness of the finished part is 
.such that a high draw temperature is 
necessary, then the heat- treater has a 
comparatively wide range of time in 
which to work. The same holds true 
if the piece is massive. On tlie other 
hand, if the piece is small, or where 
higher physical properties are re- 
quired, it is necessary to control the 
timing closely. This is said with the 
understanding that the work is to be 
drawn. Hven though some drawing is 
accomplished by the heat left in the 
steel, it is recommended that any 
stressed part be given a draw to insure 
the benefit such treatment imparts. 

It is ditiicull to establish a hard anil 
fast rule for the timing. However, a 
rough estimate, as a starting point for 
a new job, is suggested in Table III. 

I’hc shorter time in each bracket 


should be used for the correspond- 
ingly smaller .sizes, for high harden- 
ability steels or for lower hardness. 
For in.stance, on an approximate cross- 
section of I in. on an 0.40 plain car- 
bon steel, the timing for 55 Rockwell 
C hardness at the surface w'ould be 3 
sec, (double cjuenched) while a 1 Tin. 
cross-section of the same grade woulci 
require 11 sec. to obtain a similar de- 
gree of hardness. 

If a 0.60 carbon steel were used w'e 
w'OLiId find it impractical to time 
cjuench a j-in. piece, since it wmuld 
handle well in oil, and the 
piece would require only 5 .sec. to ob- 
tain the same surtace hardness of 55 
Rockwell C. 

ludgmcnt in timing is soon gained 
by a good heat-treater ; where a num- 
ber of parts arc to Ise run, timing may 
be adjusted if the first pieces show a 
deviation from the desired hardness. 
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ALL SAMPLE NO. 5 
0.60 CARBON STEEL 

.. . , .. 1,000 r'Pruw. 


600 F Draw 
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rig. tV- -7 ejnpenng inav be used to (/i've uniformed fuie structure through 
the different r/m/.v us i)i these (1.6(1 C steet samples 


Shell Peeves 

DI’AR Sir: 

I was unfortunate enough to learn 
W'hat I know about the machinist’s 
trade by actually working at it. 

That seems a ridiculous way to do 
it today when they learn it in a CCC 
camp by planting trees and building 
roads and reading books on shop 
management in a college course and 
listening to lectures by someone who 
got his the same way. 

My present "pet peeve” is the very 
foolish practice, being attempted on 
all sides, of not machining the inside 
of shell but ' linisli forging” them. 
Everyone falls for it and if they ever 


try it in n/ass production the "ho.spi- 
tal” will be the largest department in 
a shell shop. Frankford makes 52 5 
5-in. Navy shells per shift that way 
and tell you they arc "as forged” in- 
side, but if you tip them up and look 
into the end you'll see a scraping cut 
in the bottom scale was taken when 
they faced the open end on their four- 
station horizontal Baker machine. 

They may get by w'lth this on shell 
up to 6-in., but never as satisfactorily 
as if they are machined, 

Anolher thing that 'gels me dowm” 
is the tendency to use high speeds and 
microscopic feeds. The crowning in- 
sult to intelligence is when you are 
shown a slick and slippery fini.sh 


turned shell that looks as if it liad 
been nickel plated and your attention 
is called to its beautiful appearance. 

That appearance comes from a feed 
of about 0.006 in. with carbide tools. 

The best feed for shell finishing 
w^as pretty w'cll determined at around 
0.070 in., and there was a reason. The 
lecd should be coarse enough to hold 
paint or grease well and, above Jl 
tdse, to provide a secure hand hold for 
the man in the held. 

These slick surfaces on shell as 
large as 6 in., that weigh 100 lbs, or 
so, arc positively dangerous for artil- 
lerymen to handle at speed. 

Lucien I. Yoemans, 
Lncien /. Yoemans, Inc. 
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Stainless steel in aircraft 

BY CARL DE GANAHL VICE HRFSIDENT FLEETWINGS INCORPORATED 



Stunnn V and dijlimn fm I /. f 
flat ilini i/ai/L stainli^^ did j Ik 
uitious 7Utli nanou fhoKfi s \o) 
hi (7/;m 1 hi ani^ and (dlu / dnipi s 
wakis po^Khh flu inr af miiKK 


Wings, control surfaces, fuel 
tanks and complete planes of 
stainless steel are fabricated 
rapidly and economically by 
spotwelding. Thin-goge stock 
is used for structural parts 


J1 J~L 



/V id £1 


iii(/\ aiKiafl diniliuiy an niadi f/nni 
flaf jnatifiaJ n lollid to foi ni ihannil 
nldiiuf (0 fhds pJodiiciJK/ ilo\id ho\ 
J fu small diantifi) of thi spoti^dd 
I thinifis L^t float sin)ifiiin<i slnmifh 


UHIN siAiMiss Si III w.is lirsl l)i 
IciclI m dim strips uidi (tiisiJc 

stfLii/idis ippiu uinn^ 2 d() ()()() Ih pLf 
SLj 111 , \Mtli cxtcIlciiL c]on;;ition anil 
odicr ph)sKaI propcrtiLs I kclwin^s, 
Tiu developed spotwelded sleel siruc 
tunes suit ihle For aiiirift J he thin 
iii/ies ree^ujied lor h^ditweiiihl u)n 
stfLiitiuii neiessilated the ilesi^n and 
development oi special Forms and 
shapes of tliese sLrLKteiies to sustain 
t onijnession and toision 

Special tools had to he devised and 
made lor maniptil itini^ the metil 
When this liad ludi iccomphshed, 
ind extensive Fahiu ition oF pime* 
struLtures w,is undertaken it was 
found tlial prodiiLlion lOuJd proieed 
on an etonomie basis l^lane uini;s, 
control surf lees fuel tmks and com 
plete miphihi m aiicrift ol stiinle»“S 
steel ire now in siuiesslul p/odiution 
Amon^ recent piuilucts huill h) I leet 
wm^»s are control surfaces Foi Repuh 
he H SS pursuit planes and Stinson 
aircraFt . AelJ as wind's and wm^ tip 
floats for Dou^das Dolphin amphihi 
ans Also, the fleetwin/jis Sea Bird 
for the commercial market has a basic 
structure ol stainless steel 

Stainless steel used in the manufac- 
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Suh-assemblies of stainless steel 
control surfaces are sfiofTvelded in 
ijidn^ldml jiijs. Leads for the 
spoLioeldinq tools are clamped to 
tivo hca'iy bus bars running dozvn 
the center d/ each zvoi k bench. The 
bus bars are < o)inected to a single 
spotzvelding jnachine, regardless of 
the number of spoizuelding tools 
used at the bench 

ture of tliese aircraft and component 
parts is obtained in strip form 24 in. 
wide and thicknesses from 0 006 in. 
to 0.095 in. and more. In these thick- 
nesses it can he c.htained with a mini- 
mum tensile strength as high as 184,- 
000 lb. per sq. in., a yielci point of 
150,000 lb per sq. in , and elongation 
between 12 and 20 per cent. It is 
tough, will stand considerable abuse 
in forming and twisting, and has high 
fatigue values. It is austenitic with a 
characteristically high elect ricaJ resist- 
ance and low heat conductivity; these 
prove advantageous lor rapid and eco- 
nomical fabrication by the spotweld- 
ing process and make possible spoL- 
wclcfed joints of high strength 

Stringers From Flat Stock 

Since the thin gages of stainless 
used have little lateral stiffness, the 
tsheets arc rolled or corrugated to form 
■channel sections with flanges, which 
are then welded to flats to prodiue 
'dosed box beams, hollow- web I-beams 
and other shaped stringers and stiffen- 
ers These structural shapes arc strong 
in both compression and torsion. The 
small diameter of the spotweld per- 
mits the use of narrow flanges, al- 
lowing minimum weight. A flange 
in. wide suffices for welding typi- 
cal stringers, but ^-in, flanges on 
some members have proved adccpale 
for constructional purposes. Typical 
stringers and stiffeners are made with 
forming rolls from flat stock in the 



Final assembly of control surfaces 
is accomplished zvifh the aid of 
jigs. ]\ir table spotiveiders con- 

trolled by fool-pedal switches 
speed the zi'orh. The built-up sec- 
tions } oiled from flat stainless arc 
used in iiiiihuu/ the sub-assemblies 
of hinge braikets and stiffeners 
for the i onfrol surfiues, mlnch are 
finally covered with fabric 

shapes illustrated in one of the 
drawings. 

These built-up sections aie used in 
the fabrication of wing ribs and stif- 
feners, fuselage sections and ribs, nose 
sections and hinge biackets for mov- 
able control surfaces. All sub-assem- 
blies for the latter are built in indi- 
vidual steel shapes. The hinge brack- 
ets and nose assemblies are mounted 
in small steel jigs on a work bench 
along the center of which run two 
heavy LOpper bus bars which are con- 
nected by two heavy secondary leads 
to a portable welder controlled by a 
tool pedal switch. Portable spotweJd- 
mg tools aic conncxlcd to the bus 
bars; the tools are of various shapes, 
depending on the nature of the job 
and tlie position of the spotweld re- 
quired. Thus, only one welding ma- 
chine is required for each workbench, 
regardless of the number of individ- 
ual spotweld rng tools required at the 
bench. Sub-assemblies made at these 
benches aie mounted in final assembly 
jigs and when properly held in place 
are welded together with a portable 
spotwelder. Final assembly of these 
movable control .surfaces is shown in 
the illustrations; the assemblies are 
later covered with fabric. 

The technique followed in making 
large wing panels is typical of the en- 
gineering and fabrication methods 
used for all structures. The wings are 
a D-section monospar type in which a 
single shear web of corrugated stain- 


less steel with a vertical stiffener is 
provided at about 30 per cent of the 
chord. The nose ribs are bolted in 
place to tlie shear web, and over them 
is stretched a covering of corrugated 
sheets which vary in thickness from 
the root to the wing tip. Sheets 2x5 
ft. and 0.01 in. thick are corrugated in 
a press, their ends overlapping so that 
the corrugations mate ; these are then 
welded together, forming a single 
sheet for the nose covering. It is 
stretched over the nose ribs, welded 
directly to the ribs, and bolted to the 
shear web. This completes the struc- 
ture of the wing nose. 

Cantilever ribs are bolted to the 
back of the shear web and covered 



77/c skin is formed by welding 
flat sheets to corrugated stock in 
this machine at a maximum rate 
of ^60 spots per minute. Oversice 
rods arc placed in the corrugations 
to produce the result shown at the 
lower right of the drazidng. IVhen 
the skin is bent around the lead- 
ing edge of a wing, if stretches, 
reducing the high spots and mak- 
ing a perfectly smooth surface. 
Ihc welded skin at the lozoer left 
in the drazving zvas obtained be- 
fore overside rods zvere used in 
zvclding the corrugated sheets to 
flat stock 
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with fabric from the shear web aft. 
This completes the wing structure. 
Some of the wing panels are 30 ft. 
long, have a root cho*-cl of 16 ft., a 
maximum thickness at the root of 18 
per cent of the chord and 9 per cent 
at the tip, an under-surface area of 
350 sq. ft., and weighs 762 lb. Full 
advantage of the strength-weight ratio 
of stainless can best be obtained in 
such large structures, since thick-gage 
strip can be used. 

A feature of the wing construction 
is that fuel tanks form part of the 
lower skin, and are built to carry the 
necessary stresses. Corrugations in the 
side metal prevent bulging. Joints are 
made liquid tiglU either by scam weld- 
ing or spotwelding for strength, and 
filling in the joints with solder. 

A large amount of local stiffness in 
the skin is desirable in the leading 
edges ot wings, in split flaps and in 
fuel tanks where pressure is heavy. 
In order to obtain the required .stiff- 
ness, stainless steel sheets 0.005 in. 
thick are formed into corrugations 
in. deep and having a f in. pitch. 
These corrugations are then .spot- 
welded to a flat sheet of the same 
thickness, making a skin } in. thick; 
this is the skin which is stretched 
around the nose ribs of the wing as 
previously described. 

Making the Corrugations 

There are tw'O major problems in 
this type of skin construction: first, 
the making of corrugations with satis- 
factory compression strength, and sec- 
ond, preventing the formation of flats 
in the skin between the corrugations 
when it is bent around the nose ribs 
to form the leading edge. 


The first problem wa.s solved by 
forming semi circles of the corruga- 
tions with a depth equal to half the 
pitch, each corrugation being tangen- 
tial to the adjacent one. High com- 
pression values can be obtained will, 
this dc.sign when compared wilh the 
sine-curve type of corrugations usually 
made in light alloy metals. The semi- 
circular corrugations must be uniform 
in each sheet in order to have them fit 
together acccratcly when overlapped 
and make strong joints. This is ac- 
complished by notching the ends of 
the flat sheets at accurately spaced in 
tervals, and registering these notches 
in locating pins in the corrugating 
press. Hence, wdicn the slieet.s arc 
pressed they do nut slip and uniform 
t orrugaliuns arc assured. One die in 
the press first forms I lie parts of the 
corrugations where ihe semi circles 
are to tangent to each other; then .i 
second die forms the corrugations to 
the rei|uired n^dius. 'Fhe fo:ni of the 
sheet at the end of each of these op- 
erations is shown in one ol the draw- 
ings. 'riiis method holds the variation 
in corrugations within 0.005 in. in 24 
in, of developed material. 

Prevention of Flat Spots 

The second problem in .skin con- 
struction — the prevention of flats be- 
tween crc.sts of tlie corrugations when 
the .skin is bent around the nose ribs 
- is overcome by laying over sized 
rods in the corrugations before plac- 
ing the flat sheets on top and wielding 
them to tlic crest of the corrugations. 
This method of preparing the cor- 
rugated and flat sheets for welding is 
illustrated. It results in sufheient ex- 
cess metal between the crests to pro- 
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( orniifations in Flcctibings skin 
i'OHstntction in r senii-circuliir. 
They arc /firmer/ by notching flat 
stainless sheets at accurately s/xiced 
intervals and fitting the notches 
into Iqeating pins in the eorrugat- 
ing press. This prevents ihe sheets 
jroni slipping under pyessiirc and 
assures unijonn corrugatians. Be- 
cause the latter are seniveircular, 
rather than of the usual sine-cHr7’e 
type, the sheets are presst'd in twi) 
steps; the lo7ver two inews show 
the two stage.' of forming the 
semi-circular corni gal ions 


ducc a w avy appearance when the skin 
is flat; when it is stretched around the 
nose ribs of the wing, these wmvcs be- 
come smooth and follow the contour 
of the nose. 

To expedite the wielding of the flat 
nose surface to the corrugations, 
Idcetwings uses an automatic spot- 
welder capable of making as high as 
960 spot welds per minute, A copper 
grid connecting all parts of the ma- 
chine electrically is mounted on a 
talde which rolls on tracks. The cor- 
rugated sheet is placed on the copper 
grid wuth the corrugations at right 
angles to the table movement. Over- 
sized rolls, mentioned previously, arc 
placed in the corrugations, and a flat 
sheet of stainless steel is strcUhed 
over it; the ends of the flat sheet are 
held by jacks which stretches the sheet 
until all sags and wrinkles arc re- 
moved. A heavy pair of rollers, one 
immediately aft of the electrodes and 
one iinmcdiately forw^ird, act as roll- 
ing clamps to liold the flat sheet firmly 
against the corrugations aiul prevent 
twisting while the sheet is being 
welded to the corrugations. A roller 
w'clding machine slung on an over- 
head track parallel with the corruga- 
tions is moved by rack and pinion at 
variable speeds. When the welder 
electrodes arc lowered into contact 
with the flat sheet, welding starts. 
The variable-.spced drive gives three 
welding ranges of 240, 480 and 960 
spots per minute. 





The leading edge of a 30-ft. wing panel is made of spotwelded ribs, stiff - 
iners and corrugated skin, all of which have high compression and 
orsional strength. The assembly is bolted Cjintilcvcr 

ZTZnning aft from the shear web, are-Mcd 'Hi.^hce and covered 
’ ' with fabric to compm the mng v;, 
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microscope as a shop tool 

BY JOSEPH DAUBER, GAERTNER SCIENTIFIC CORPORATION 


Continual narrowing of pro- 
duction tolerances in the metal 
working industry has brought 
with it a need for very precise 
measurements. Microscopes 
often fill the bill in this respect 

THfRh ARF TWO MA JOR OLASSl S uf 
mca.suring microscopes. First, tiicre 
are microscopes, which form a part of 
a larger apparatus, used for the pur- 
pose of making settings to greater ac- 
curacy than Qllierwise would be pos- 
sible. Although the microscope in 
this case may seem a mere aoessory, 
it is an essential part of the instru- 
ment. It would he impossible to use 
the full precision of the measuring 
eJcmenl without the microscope, and 
many objects cannot be measured by 
any method which involves contact. 

The second eJass of measuring mi- 
croscope involves measurement within 
the microscope itself. These may be 
termed micrometer microscopes. They 
are frecjuently used in conjunction 
with other measuring equipment, par- 
ticularly scales. 

The major classes of industrial mi- 
croscojies can be subrlivided as fol- 
lows; When the microscoju* is used 
lor setting only, with external meas- 
urement, there are two types; (1) 
moving microscope with stationary 
stage, and (2) stationary microscope 
with moving stage. When measure- 
ments are made inside the microscope, 
it may be one of two classes: (1) a 
scale micrometer microscope with the 
object measured by a scale, and (2) 
a filar micrometer microscope with the 
object measured by a micrometer 
screw. 

The advantages oi using measuring 
microscopes are obvious. The instru- 
ment does not touch or affect the ob- 
ject being measured, unless the object 
is sensitive to the light of the spectral 
region being used. The object or 
phenomenon can be viewed and meas- 
ured simultaneously. No ground 
glass or screen is rcc|uired; vision is 
clear. Only a comparatively low 
illumination is required, making for 


small and cool light sources. Meas- 
uring microscopes are easily set up. 
They arc largely self-contained and, 
except lor the largest types, are quite 
portable. 

Among the disadvantages of meas 
iiririg micioscopes are the following: 
(1) the instrument can be used by 
only one observer at a time, md (2) 
lor measurements of high precision, 
magnification must be increased. This 
increase of magnifii ation narrows 
down the held of view on the object 
and decreases the w'orking distance 
betw^een the objective and the object. 

A blanket statement as to the limit 
ing precision of measurement cannot 
he made to cover all cases. The choice 
of proper optical constants depends 
on shape, size, transparency, and ac- 
ces.sibility of tlie object being meas- 
ured. Generally, the limits may be 
slated as fol low's; Under ordinary 
conditions measurements can be made 
readily to a fraction of a ten thou- 
sandth of an inch, and under the most 
favorable conditions and line settings, 
to a traction of a hundred-thousandth 
of an inch. As compared with un- 
aided visual line setting, the accuracy 
ol setting w'ilh a measuring micro- 
scope roughly can be taken as propor- 
tional to the magnifying power. A 
measuring microscope with 60 deg. 
crosslines and a total magnification ol 
30X to 33X can he depended on to 
repeat line settings within O.OOOO*) in. 

The following formulae, although 
only approximately true, will be of 
assistance in selecting microscopes. 
Those marked with an asterisk do not 
apply to compound microscope objec- 
tives, usually of l6mm focal length or 
.shorter, for which tables supplied by 
the manufacturers .should be con- 
sulted. Most microscope objectives 
used in measurements are achromatic 
doublets, and for these the formulae 
wdll hold w ithin a lew^ millimeters. 

If 11" is taken as the working dis- 
tance (di.stance from object to lens) 
and T is the optical tube length (dis- 
tance from lens to reticle), and lu? is 
the focal length of the objective, 
then; 


If Air; is the magnifying power of 


(lie objective, then ; 

m 

Mu «= T=Fi}{Mi> +D) 

For total magnification, 

Mt = Mu X Me 

w'here A\t is the total magnifying 
power of the entire microscope and 
j\\e is the magnifying power of the 
eyepiece. A Ranasden type eyepiece 
is assumed throughout this article, 
since this eyepiece is most suited for 
m eas u ri n g ap p 1 i ca I i on s. 

For a telescope, the last equation 
given above should be restated as; 


where Fe is the focal length of the 
eyepiece. 

For field diameter, 


1)0 = 


]_)d 

Mo 


where Do is the diameter of the field 
on the object and DJ is the diameter 
of the reticle diaphragm. 

A typical scale muTometcr micro- 
scoj')e is shown in Fig. 1. When 
using this microscope a suitable grad- 
uated scale (reticle), placed in tfie 
local plane of tlie eyepiece, appears 
superimposed on the magnified image 
of the object being measured. The 
constants of the system preferably are 
so adjusted that a direct reading i.s 
obtained. If .V is (he actual spacing 
of the lines on the reticle, Ah; the 
magnifying powxT of the objective 
lens with the tube length used and d 
is the value of each division of tlie 
reticle scale in the reading, then 


Mb 

It generally is inadvisable for the 
user to do any machining on the 
microscope tube in order to change 
the magnification by changing the 
tube length. This is better effected 
by interchanging objectives, of w'hich 
there is a sufficient ^ aricty available 
to cover most useful ranges of meas- 
urement. 

It w'oulcl seem advantageous to use 
the highest possible magnification, 
thus obtaining liighly precise readings 
with comparatively coarse scales. 
How'cver, it should be borne in mind 
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tint inert isin^ the rrn^nnfu itiori 
shortens the working distmec, rediiLCs 
the field ol Mcw, increases tlie ilium 
ination necessiry, inert iscs the eosl 
of the ohjetlivc ind makes die etjuip 
meiiL mure sensitise to distuihmces 
1 lie lowest possible nn^mifu ition 
should he almost \lw lys used ind it 
sometimes is even prefer ible to obtiiii 
the last desired h^niie of i re idm^ by 
inteipohition 

At A in 1 m 1 is shown (he held ol 
view of a scale mieiometer mieroscope 
when measuim^ the diameter of a 
hole In this e ise e leh division ol 
the seale is cejud to 0 001 m on the 
objeet, and the range of meisurement 
IS 0 1 in Thercfoie, the diimeter of 
the hole is 0 0‘)76 in B in this 
same illustration is shown the lield 
of a scale micrometei mu roseopc 
when used for setting on a longer 
external scale A longsdlt suitibly 
engraved can be atliehed to the mov 
ing portion of a machine tool md the 
scale micrometer mu rose ope mounted 
in a fixed position on the maeliine 
Ihe position of the movable pirt 
then can be re id by means of tlu 
mieroscope In the selling shown it 
B, the setting on the long extern il 
scale IS 2 2145 in 

When measurements are to be 
made by moving the microseooe a 
fixed stage msliuincnl is uscil As 
shown in Fig 2 such i set up eon 
sists of i microscope and i murom 


clci slide winch is the meisuiing 
eleiULUt Jhis is one ol the most 
versitile ind h isl expensive ol high 
pieeision meiL^nig instruments It 
e 111 be used both loi veitu il and hori 
zontil meisuremenis Usuil i inges 
ire 1 2 and A in semi spec id mi 

cronieter slides e in be hid in 6 and 
S 111 I inges Oidinir) models re ul 

0 ()(K)5 in pel division ol mierom 
eter drum anti iie acLurilf to iboiit 

1 > division High pitcision moth Is 
leid to 0 00005 in with i veiiuei 

The eiiriigc ol tlu inuromitei 
slide which IS provided with i 
dire id. d hole loi the muioseope bod) 
tube IS moved on striigdit pirillel 
wi)s by a nut which tiiverses the 
mieiometer >erew A lukehte hind 
wheel provides i good grip ioi deli 
Lite seltine md prevents tlu bod) 
heat ol the ope r it or from leuhing 
the screw 

lilt entne ringe ol measurement 
on the ob; et must be illuminated, or 
tlie microscope itself must carry an 
dlummitoi Ihe eompiratively long 
tlislintc between the object arul the 
wa)s retjuircs that the litter be aecu 
ritel) straight since in) tilt will re 
suit in rather a large eiror Several 
types of moving muioseope fixed 
stage instruments are avidible Ihese 
differ prineipally in the method of 
supporting the micrometer slide lor 
convenience in making ccrtiin types 
ol meisuremenis 


Ihe calheLometer is a special type 
ol moving microscope for covering 
huge langes usuilly m i veitual di 
rection and usu ill) without a nu is 
Liriiig slIlvv a sc ik js used as the 
miasLirmg ekment When used foi 
distant 01 otherwise maecessible ob 
jeets it IS provided witli a ItksLOpt 
ritliti til in i miciosLOpc A cross 
hiir in the telescope is set on the 
object by the obseivcr the height of 
the telesLOpe being leid from the 
scale on the vertical guide (oluinri by 
means of i vernier on the slide Keail 
mgs to 0 ()5nim (0 ()t)2 in) arc 
common replieenunt oJ the vernier 
by a nucrorneter microscope gives 
closer leadings The head of a meas 
ciring c ithetomeler is shown in 1 ig 5 
Beeuise ol the 1 irge sejsai ilion be 
tween the e illietometer ind object, 
very slight irregul iritics in the ways 
cm eiuse considerable errors 'Jlieie 
lore a sensitive struling level is 
placed on the telescope to detect 
tilt and a delicate adjustment is 
prov idcd to eompensite fur it "Ihe 
guide column in better instruryients 
IS rotatable on its vcitical ixis, so 
that for the most exict measurements 
a scale can be placed at the same 
(list me c i om the telescope as the 
object and as near to the latter as 
possible measurements being made by 
swinging from one to the othei 
A good example of tlu hxed mi 
e rose ope moving stage type instru 
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Fig, 3 — Cathetomclcrs are used jar accurate measure- Fig. 4 — Coordinates can be measured ^vith accuracy 
ment of vertical distances. Telescopes frequently re- on the toolmaker s microscope. This fixed microscope- 

place microscopes in these instruments, particularly moving stage type instrument is one of the most 

zvhen used for distant objects effective applications of optics to shop use 


ment is the toolmaker's microscope. 
This is one of the most elaborate and 
effective applications of optical meth- 
ods to technical measurements. Length 
can be measured in two directions in 
the horizontal plane and angle in 
any direction. I'his enables complete 
measurements to be made on jigs, 
tools, screws, hobs, tapers and many 
other parts difficult, and sometimes 
impossible, to gage by other meth- 
ods. 

As shown in Tig. 4, when making 
linear measurements the microscope 
is set in position and the object 
moved beneath it on the stage. The 
stage moves on compact slides which 
travel on precision ball bearings pre- 
loaded in hardened and lapped steel 
guides. The low'er slide moves longi- 
tudinally on the base while the upper 
slide provides the cross motion for 
coordinate measurements. Laih slide 
is operated by a micrometer screw, 
the floating nut having a hardened 
steel insert maintained in contact 
with its respective slide by spring 
tension. 

The full range of stage travel for 
a typical toolmaker’s microsiopc is 
4 in. of longitudinal motion and 2 
in. of cross motion. The micrometer 
drums are graduated to read 0.0001 


in. per division. The stage can be 
rotated 5 deg. by means of a tangent 
screw. A micrometer tangent screw 
showing the stage rotation in tcntlis 
of a degree can be supplied with 
most of these instruments. 

To facilitate point-to-point set- 
ting on angular objects, such as 
screw thread profiles, as well as for 
making angular measurements, the 
reticle of the toolmaker’s microscope 
consists of two thin glass plates, in- 
dividually rotatable, the engraved 
sides of which face each other with 
\ery little separation. One plate car- 
ries the zero line and a short pro- 
(ractor scale, and is rotated by a 
knurled ring around the eyepiece. 
The other plate carrie.s a single line 
and turns with the large protractor 
circle which is fully inclosed in the 
large flanged housing around the 
eyepiece. 

The microscope shown has a total 
magnification or 30X. The eyepiece 
is inclined at a convenient angle by 
a prism which also produces an erect 
image with natural direction of mo- 
tion. The microscope support col- 
umn can be tilted for accurate set- 
ting on the contours of screw threads. 

Types of reticles for moving mi- 
croscopes or moving stage measur- 


ing instrunienLs are shown in Fig. 

The most versatile of fixed cross- 
line reticles is that shown at A. 
This 60 deg, reticle may have either 
spider thread or lines engraved on 
a glass plate at 60 deg. to each 
other. Settings arc made on wide lines 
by balancing visually the small tri- 
angular portions of the line which 
appear right and left of the cross- 
line junction. If the line, as it ap 
pears in the field of view, is no 
wider than the crosslines, setting is 
made by using the line to bisect the 
clear spaces above and below the 
junction of the crosslines. On well 
defined lines, using a minimum of 
30X or 3^X magnification, it will 
not be found difficult to repeat set- 
tings within 0.0000') in. 

For special applications, the par- 
allel crossline reticle shown at B 
is capable of more exact setting than 
the 60 deg. crosslines reticle^ but 
when the highest precision is re- 
quired, the spacing of the crosslines 
should be correlated with the width 
of the gage line and the magnifica- 
tion. 

The 90 deg. crosslines reticle, 
.shown at C, is not as useful as the 
two types just described. In some 
cases, the horizontal line assists in 
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Fig. 5— Different types of eyepiece fields (reticles) 
are available to suit differing applications of the meas- 
uring microscope. Most universally adaptable the 
reticle shozvn at D, ivhich is used in the Ttadmakers 
microscope 


Fig. 6 — The filar eyepiece is placed in a standard mi- 
croscope for measuring the object zvith a micrometer 
screzv instead of a siole on the rcti‘-U 
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alignment with a similar line on the 
object. A single crossline is of value 
in setting on a bright line in a dark 
held. 

The rotatable interruplcd cross- 
lines used in the toolmaker’s micro- 
scope are shown at D in Fig. 5. They 
arc rotatable with respect to one an- 
other through S60 deg.; the rota- 
tion is measurable to \ deg. by the 
reticle protractor scale, and to 1 min. 
of arc by the large protractor circle 
mounted in the flanged housing as 
shown in Ihg. 4, Settings are made 
easily on lines or contours, either 
as shown at /i in Fig. 5, or by using 
the edge of the contour to bisect 
longitudinally the reticle crosslines 
as at D. 

The measuring element of the 
filar micrometer microscope is a filar 
gyepicce micrometer available sep- 
arately, as well as in combination 
with a calibrated microscope. A small 
carriage bearing a pair of parallel 
crosslines is moved across the field 
of the eyepiece on accurate guides 
by means of a micrometer screw. 
On the shaft of the screw is mounted, 
friction tight, a drum with a suitable 
number of graduations, u.sually 100. 
A fixed single or double cross line is 


placed at the zero point of the meas- 
uring field. I'he crosslines are all in 
the local plane of the eyepiece and 
appear superimposed on the inagni- 
tied image. 

A comb or scale in the held of view 
indicates the number of revolutions 
of the micrometer screw , sometimes 
an external counter is supplied for 
this purpose. 

Ordinary mca.surements are made 
by successively setting the movable 
crosslines at the opposite ends of 
tlie object being measured. The grad- 
uated drum can be set to zero at 
the initial point of measurement. 
Great precision of measurement can 
[■(C obtained by using the hlar mi- 
crometer miiroscopc in tonjiinction 
with a stiiiulard scale, the microscope 
serving to subdivide the SLale. Since 
the drum can be graduated to or- 
der, and the magni heat ion chose to 
meet a particular condition, the mi- 
crometer microscope is a very con- 
venient method of reading angular 
scales of any radius. 

If g is the pitch of the micrometer 
screw, fi the number of graduations 
on the drum, and Mo the magnifi- 
cation of the objective in the tube 
length used, then d, the distance on 


the object to which each division 
of the drum corresponds is 



Fusing reasonable care, line set- 
tings can be repeated to 0 00001 in. 
With special prcuiulions higher ac- 
curacy IS possible. No serious diflfi- 
culty is experienced in measuring 
ohjeits down to 0.0001 in, in size, 
but smaller ob)c\ts introduce diflfi- 
uihies through Jifl'raclion 

A pro traitor eyepiece is available 
for measuring angles. Idiis eyepiece 
has a un le accurately divided in de- 
grees. When rotated, the circle car- 
ries w'ith it the 00 deg: crosshairs wdth 
which the settings are made. The 
angular position of the circle is read 
by a vernier to ^ mm. ol arc. Delicate 
rotation is provided by a small pinion 
which engages the toothed edge of 
the circle. The crosshairs in this 
eyepiece are adjustable so that their 
intersection may be made to coin- 
cide w'ith ;he axis of rotation to any 
desired degree of accuracy, Linear 
and angular measurements may be 
made simultaneously by mounting a 
scale or filar eyepiece micrometer on 
the protractor eyepiece. 
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DIE DESItN FDD 



Suspension of stripper piates 


BY JOSEPH S KARASH, RELIANCE ELECTRIC & ENGINEERING COMPANY 



Methods of suspendinq strip- 
per plates and points in favor 
of interchangeable punches 
and dies are covered in this 
section of a die design series 

iHi iJsi OF Spring Operated stripper 
plates often IS unavoidable in design 
ing dies In the case ot simple pierc 
jng or blanking dies some variation ol 
the stripping schemes suggested in the 
three previous articles of this scries 
can be utilued to provide the strip 
ping action However, in the case ol 
large dies, particularly those of the 
compound t)pc, the designers choice 
sometimes is limiled to some type ol 
spring opented si ripper plate When 
such a stripper is used it is i question 
whether lo use stripper bolls I ig 
16A or socket he id cap screw I ig 



/ }(/ /() — iiia\ be 
sifspi iidid h\ bolts (ff (it .1 or bv 
soclxi t-lnad i(\p u/(cc^ B tadi 
hmniKf I It tain adi atilaqcs 


}6B, lo Suspend the stripper phlc 

In ordci to clearl) illustritc the op- 
erating difference between the two 
methods of plate suspension, let us 
first analyse just what happens during 
the life of a die when stripper bolts, 
1 ig 1 6/1, are used to provide stripper 
plate suspension Shown in Iig 17 is 
a design of this type illustrating the 
appearance of the die when it is new 
and how the same die would appear 
after It has been used considerably It 
will be noted that 

1 The stripper plate must be dis 
mantled and reassembled every time 
the punch is sharpened 

2 In adjusting the stripper plate 


to keep it flush with the edge of the 
punch, washers are placed under the 
heads of the stripper bolts 

^ Ihc punch holder periodically 
must be counterbored to receive the 
springs 

4 A point sometimes is reached 
when it is necessai) to change to 
shorter bolts to prevent the heads 
from striking the face of the ram 

In big 18 IS shown the same die 
with the exception that socket head 
cap screws Eire used for suspending 
the stripper plate By comparing the 
two it can be concluded that the use 
of socket head cap screws for plate 
suspension offers the following 
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J iq Hi) I ilu \tnppi) //(M hi ill iihmtiil u) fJuif thi dit utid 
I )nh of tih soilitluaii ini'* s< ) i o \ kdi hi i/fiuool \i))inftini( ()u \l\ 


1 The strjpper plate docs not have 
to be dismantled in order to grind the 
punch Ihe stripper plate can be re 
tracted by turning the socket head cap 
screws as shown dt A 1 he punch and 
the end of the socket head cap screws 
then are ground simultaneously After 
the grinding operation the socket 
head cap screws are turned back until 
the stripper plate is flush with the end 
ot the screws and the edge ol the 
punch The ends of the socket head 
cap screws arc then prick punched to 
prevent rotation 

2 No washers arc placed under llic 
socket head cap screws to compensate 
for punch wear The compensation 
automatical!) is taken caie ol because 
the ends of the screws are ground at 
the same time the punch is ground 
the head remaining at tlic same level 
regardless of grinding wear 

5 No secondary counterboring is 
rccjiiired to receive the stripjicr 
springs The loni^est practical springs 
arc used when hrst making the die 
The shortening of the springs usually 
cm be taken up in additional spring 
preloading In the cise of the stripper 
bolt suspension i( would not always be 
possible to do this because the length 
of the spring is limited due to the 
deep counterbormg icquiicd to pin 
vide room lor w ishcrs 

1 It would never be ncccssir) to 


repine the socket head c ip screws 
with shoilcr screws since the) arc 
giound to i short over ill length as 
the punch IS sh irpencd 

A die real) (oi shirpcmng on \ 
sLiituc giinding mu lime is shown m 


1 ig 19 Note that socket held cap 
screws were used lor stripper plate 
suspension The stripper plate has 
been rcti acted to allow the simullant 
oils gnnding ol the die and the ends 
ol th( so ket held cap screws 



7,,, 7,s Jliis IS till '.Iiiih dll III ihiiii'ii III I I'l I Ml ['till! Ill II ij 

soikil hind ni/’ siii-si i-iip ^ '' ''"''"J ^ 

lluii q) 0011(1 doti / lulh tin f uiu I 


Interchangeable Punches and Dies 

Ilu use of inlciclungc iblc punches 
ind dies oilers possibilities ot ccon 
om\ tiom the st mdpoint ol miintc 
niiKL cost Ilu advantiges to be 
Lurud irebised on the 1 u I tli it these 
piinclu s ind dies uc renaov iblc t isily 
Slindiidi/ed intcicliingcablc punches 
ind ilies lie obt imaldc lium i num 
lui oi concerns The piiiuipal diflei 
eiuc between the \ inous mikes lies in 
the method uscil to secure the puts in 
the die set Shown in 1 ig 20 is i t)p 
K il LXimple ol i set uj) using a pur 
chised punch and die with home 
mule puneli and die puls I rom the 
st mdpoint of maintenince eoU tlu 
ulvmtiges of such i design iie 

1 Both the punch and die cm be 
sharpened without removing tiic 
punch hohkr and die shoe Irom the 
press 

2 Bunches and dies cm be repl iced 
it \er) little cost 

Sharpening can he done on i 
small grinding machine thus not 
tying up 1 larger machine in grinding 
extremely mall parts 

4 I he puncJi md die cm be re 
placed to punch a variety of hole sues 
in the same die set without disturbing 
the set up This indirectly reduces 
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FIG. 20 


B 


C 


1 \q 20 — Intn rliov(jcaf>l( pioirJics and dies offo many iconomns liccauu tJiev can b( rcnioicd icadily and, 
7w//i \om( in(/iniiit\ may be equipped ^cntJi \tiippcis i^Jwch niipiozi iJuir piijoi niam { 


maln^cnancc cost because a smillcr 
number oi die sels recjuirc less hand 
ling and Jess storage space 

In using interchangeable punches 
and dies it sometimes is dcsiriblc to 
use a laminated rubber stripper The 
type of punch shown in Fig A is 
not ideally adapted to this because of 
the radius on the punch body The 
rubber stripper would ha\e no shoul 
der to stop against, and consequently 
would keep creeping up the body of 
the punch Designs of interchange 
able punches which are adapted to 
strippers are shown in I igs 205 and 
20C By eompanng these two designs 
to the type shown in 1 ig 20A it can 
be concluded that they have the fol 
lowing potential advantages 

1 The stripping force is exerted 
against the lower shoulder ot the 


punch and consequently has no ten 
dency to puli the punch out of the 
punch holder The set screw need 
only hold the weight of the punch in 
the holder 

2 The punching force is taken on 
the back or the punch shoulder Con 
seq^uently, the punch can be held in 
a drillccl hole without the use of a 
punch pad A pad is necessary \\hen 
using some types of punches because 
the force is taken on the back end 
of the punch The pad is used so that 
the punch can have a level, hard sur 
face to stand on 

3 The punch holder is simple and 
can be made of a round piece of ma 
chine steel with very little machining 
required 

r The shoulder type of punch is 
ideal for use with either tlie Jami 


nated rubber stripper or the remov 
able spring stripper thus uliJuing the 
potential adsantages of removable 
stripper, both from the standpoint of 
maintenance and inihal costs 

5 In none of the die miintenance 
schemes shown is there any intention 
of suggesting methods which are slip 
shod or haphazard Ihe methods sug 
gested all have their advantages and if 
applied judiciously sjiould result m a 
belter control of die maintenance cost 
Most designers take pride in their 
work and have a natunl tendency to 
make evt ry design a mistcrpiece, com 
plete \Mth guide posts and all extras 
However, it is necessary to recognize 
the law of economy At tunes this 
takes the form of suppression of ar 
tistic tendencies in orcicr that the parts* 
can be made economic illy 


Large Repairs in Small Railway Shops 


STRIAMIINE I RAINS and small rail 
way terminal shops hardly seem to go 
together But just as another example 
of the way in which railway shop men 
handle locomotive maintenance with 
a lack of facilities, that would stump 
many in other lines, note the work of 
the Irascoti shop of the Gulf Mobile 
& Northern railway in Mobile, Ala 
This IS the regular terminal of one 
600 hp power unit with a six cylinder 
McIntosh Al Seymour diesel as the 
motive power, and two other power 
units come here whenever they need 
attention “-which isn t very often 
There is no pit as low elevation 


above tidewater makes drainage diffi 
cult So they built a track that runs 
the unit high enough to get under to 
work whenever necessary A few 
husky timbers and old rails supplied 
the necessary material 

Motor repair, howcvei, is done 
from the top of the car, through trap 
doors or hatches For this work the 
unit IS put on a ground level track, 
and a storage battery mobile crane 
used to lift cylinder heads, pistons 
and rods out through the roof 

Motors are repaired, or serviced, on 
the progressive plan When new rings 
or cylinder liners are needed, they 


start at one end and icpair the first 
cylinder between runs Then the next 
cylinder is renewed and the whole 
engine finished in six days, without 
missing a single run Rod bearings 
are also scraped at the same time, 
when necessary Those in charge state 
that maintenance costs are less than 
with steam locomotncs, and have 
largely overcome any doubt as to the 
reliability of the diesel 

Incidentally this same road has 
found the 2-10—2 freight locomotives 
built for the old Russian government 
in about 1918, very efficient as revenue 
producers 
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No apprentices? 

WALIER F SIMON SUPERVISOR OF AP^^FENT CESHIP 

industrial commission of Wisconsin 


Maybe you hoven't the time, 
the money, nor the inclination 
to train apprentices. But isn't 
it your loss as well as theirs? 

MANllFAt I LIKINC. F'lANIS l in i»rO\\ 
old and feeble just like workers The 
infirmities of old ai^c are more likely 
to creep Linnotieed upon shops louiled 
in small eommunilies, though those in 
larger eenters are not immune 

I or laek of new blood and ol a 
trainini^» pro^iam, many phnls ire 
dym^ on their feet Ihey aie luii by 
veteran superintendents and toiemen 
some of whom haven t had a new idea 
in twenty years Worse nobody e in 
tell these old timers anything new 
about their jobs loremin Inining 
classes may help but isn I this startmi' 
at the viong end ol the line 

Some men ire able to irinun men 
tally alcit all then lives but loo ullcn 
the opposite is true It is only nat 
ural that we should want to Lontinue 
doing things as we iiist le lined to do 
them years ago Nevertheless in this 
swiftly moving agi it is tatal to piss 
the learning stage Waste ind inctfi 
(leriiy ^ilways follow 

When 1 visit one ol these aging 
plants I marvel that it cm remain in 
business Probably it ean keep going 
on its reputation and on the support 
of old and faithtul eustumer^ 

If it can survive despite melheicnt 
personnel ami antiejuatcd proiluction 
methods it (crlainly has capwity lor 
growth It lus a running start on ill 
newcomeis Aetually, some of these 
eoncerns are in a most adv antageoiis 
position, but the management doesn t 
stem to realize it Bring in some up 
and coming young men, pnt them 
through a modern apprtnlutship pro 
gram, and these old established shops 
could show their heels to some of the 
newer and less stable organizations 
Then there are the younger shops 
which, when they do opciate, are al 
ways so busy they have no lOom, no 
time, no inclination to employ ap 
prentices They simply can t both 
ered about training anybody While 
local boys would gladly give anything 


tn learn i trade, and while many able 
bodied men ue on rebel these uin 
lern. find it most evpeditnl to hung 
in skilled men finm oiilsuh Ihis 
often means that outsiders bung m 
tiDuble with them 

AiioIIki Lommon type ol shop is 
the one wlmh employs Icirncis in 
stead ol ipjvrenliLLs although the 
minagement lesents the micrenu ihu 
the learners an not in lad ippren 
tnes InvesligUiun usually disi lose , 
the an ingeiiunl to be a one suled 



I pim -Tom A ( ) ur\ /i (if ik i iiUils 
ill 1 1 lops info a ( oiiipi h nl nuu IniusI 


iffair IheiL isno wiitten agreement 
v.hieh means that the cinployii as 
Slimes no ol hgatiun to train tin hoy 
Dismissal lan uetur any time with or 
vMthoLit lausc Iherc is no definite 
understanding is to whe^n the tcim 
of apprenticeship is completed, no 
agreement eovcTing periodic wage in 
ircases no promise to shift the 
le^arner fiom one machine oi ope^ri 
tion to another 

IToportJonalely few of these leirn 
ers ever develop into lompclcnt me 
ehanics I he reason is obvious As 
the learnei becomes efficient on one 


mu bine" he begins to tarn a taiily 
good wage fie may even becouie 
piece vsork c r izy as one jdarit ap 
pieiuiic sLipervisoi puts it laming 
good money and lacking judgment, he 
wants to stay win re he is As his pro 
due tion iiu II ises, his employ ei also is 
salistied to keep him where he is and 
that mikes it unimmoiis But in the 
end the employe i must pay a penalty 
Ik his I shop lull of maihinc oper 
ators and practically nameclianiis 
It IS indiLcl disgiaceful to have on 
one hand an unprecedented niimher 
of unemployed young people and on 
the othei an ev er me reasmg scarcity 
of skilled men Is any w’ondtr that 
the youth movement is gaming mo 
mentum'' It is a cock eyccl condition 
to which business men might well 
give ittenlion In the last analysis 
wliat do young juople w int except a 
job md such praitical training as will 
enihlc the in tn become self support 
ing^ Since onh mdustiy can supply 
this demand the least industry can do 
IS to evamme the leasihihty ol more 
w ide spread youth I laining 

Often we he ii it sud that state and 
fedeiil liws make it dillicult In hut 
ippienlues Yes if one desires to 
employ boys fouiteen or filtein years 
old and pay them next to nothing, 
then IrOLinle will he i m ouiite red in 
some St ites Bui let s In reasonable 
I hit dilhculty won t apply to a bona 
fide IViO model apprenticeship sys 
tern I'lsed on expeiieme and not on 
something we lead m hooks 

Slate apprentueship lawseannol he 
classed as detrimental to apprentice 
naming Only nine slates have such 
legislition and in each cist it is vol 
cintary in application None rLCjuircs 
ihi employer to enter into in agiet 
ment with his apprentices None 
specifics an hourly or weekly wage 
iite None dtlermirus the ratio or 
mimbci ol apprentices None at 
tempts to tell the employer wliat he 
shall tcaih his apprinliees In short, 
these laws simply set up eertain ree 
ornmended inmimurn standards 

Let me repeat, these are voluntary 
standards 7 he employer has a choice 
of using or disregarding them, oi ol 
not employing any appientiees at all 
Many consider the federal Wages 
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and Honrs Act as the country’s No, 1 
apprenticeship "restricler.” But the 
facts do not support this belief. The 
administrator of the law has ruled 
that api'irentices may he employed at 
a bcji^jnnin^^ wage of Ic than 30 cents 
an hour provided the standard estab- 
lished by tlie Federal C^omrnittee on 
Apprenheeship be met and that a spe- 
cial exemption be secured from the 
Wage and Hour Division for each 
apprentice. 

The four standards referred to are: 

1 . I'here >NUst he a uritten ti^rve- 
ment between apl)rcntii'e and tnn- 
ployer. This is nothing new. Cen- 
turies before (.olurnbus discovered 
America there was an agreement of 
that kind in eveiy^ apprentic eship, ddic 
principles of apprenticeship have not 
changed any more than has human na- 
ture. When an employer, acting in 
good faith, promises a boy an oppor- 
tunity to learn a trade, why .should he 
hesitate to put the promise in writing? 
Federal standards say that the agree- 
ment must contain .statements as to 
term of training, schedule of proc- 
esses or divisions of the trade to be 
taught, amount of part-time school 
attendance, and the scale of wages. 

2. Ap/>renl/ce wj{^es must be based 
on the prevenlifi^ skilled rale in the 
same trade and connnunity. The re- 
cjLiiremcnt is that in the course of his 
term the apprentice he paid an 
amount eoual to half that earned by 
the skilled worker during the same 
period. 

3. The apprentne must attend a 
puhlie school la I hours per year or a 
total of ^76 hour^ in a four )car term. 
Lately there has been a modification 
of this rec|uircmciit. The recommen- 
dations now provide simply that there 
shall be "adccjuate” supplemental re- 
lated instruction but that 144 hours 
per year is '’desirable.” (dassroom in- 
struction consists of related technical 
information such as shop mathemat- 
ics, drawing, blue print reading and 
other subjects to enable the apprentice 
to develop into a competent mechanic 
The employer is not compelled to pay 
for time so spent. Furthermore, the 
employer is not prevented Irom co- 
operating with the school to see that 
his apprentices get the kind of instruc- 
tion needed. Inc idenlally, in indus- 
tries and communities which fur years 
have sent apprentices to .school pari 
time, an apprentice in his third year 
knows more about the theory ol his 
trade than most of the mechanics with 
whom he works. The employer even 
mildly interested in the welfare of his 
apprenticc.s wall find no reason to ob- 
ject to this schooling. After all, he 
benefits from it too. 


*/. A schedule of training must 
Lover the parts of the trade to he 
learned. Ihe standards do not lay 
down any hard and fast rules in this 
re.spcct, nor do they prescribe partic- 
ular schedules. To become a machin- 
ist, for example, the apprentice must 
master the operation of about eight 
basic machines common to every ma- 
chine sliop. The sta.’iJards reejuire the 
agreement to specify tho.se machines 
and the approximate time to be spent 
on each. If the agreement says six 
months shall be spent on lathes, it 
means six months' experience on 
lathes in the course ol the term ol 
training- not six consecutive months. 
The sc:hcdule can be varied to suit the 
particular shop. 

To secure the exemption neces.sary 
to employ the apprentice at less than 
30 cents an hour, copies ol the agree- 
ment together with an application 
must be sent to the Hearings Branrh 
of the Wage and Flour Division. If 
the standards previously mentioned 
have been observed, the exemption is 
a matter of a few days' time. 

Worth 30 Cents an Hour 

If an apprentice is paid 30 cents 
an hour, an employer need not con- 
cern himself about federal apprentice- 
ship reejuirements. Actually, a bona- 
lide apprentice is w'ortli that amount 
as a beginner. In Wi.sconsin, for ex- 
ample, about 1,300 apprentices arc 
under agreement in the metal trades. 
T he beginning rate is 30 cents an hour 
or more, and this is a voluntarily paid 
wage which was in effect before the 
Wages and Hours Act. Our employers 
are no more and no le.ss charitable 
than those in other states and we must 
assume, therefore, that they consider 
the w ages paid apprentices a reason- 
able rate. All Wisconsin agreements 
meet federal apprenticeship standards 
and cxccetl them in some respects. 
Vor example, the ajjprentice.s are paid 
full wages for time spent in school. 

^Somebody might rise to say, "Yes, 
but that is one of the requirements 
under your apprenticeship law.” True 
enough, but remember that the law is 
voluntary in application. The em- 
ployer need not enter into agreement 
with his apprentices if he does not see 
fit. But the lact remains that wc have 
1,300 agreements in the metal trades 
alone. FYnthermorc, apprentices are 
sent to .school not merely 144 hours a 
year or 576 in four years — records of 
SOO to 1,000 hours’ attendance on full 
pay arc made almost daily. Lately one 
employer graduated two toolmaker 
apprentices with records of 1,087 and 
1 ,1 37 hours of .schooling. Both boys, 
after serving the standard four-year 
terin.s, turned around and signed an- 


other two-year agreement for a sort of 
post graduate course in tool estimat- 
ing at a beginning wage of 63 cents 
an hour. This means more school at- 
tendance, too. Upon graduating, these 
boys will have acquired training and 
experience such as no school in the 
w^orld can provide. At the same time, 
the employer will have men he needs 
and can get in no other way. 

Lmpluyer.s w ill do well to use serv- 
ices ol the L’ederal Committee on Ap- 
prenticeship. This agency is prepared 
to otlcT whatever a.ssi.starice is needed 
to inaugurate a training system. It 
will send, free of charge and with no 
strings attached, sample agreements 
and all the necessary technical infor- 
mation. It can advise wliether any 
state organizations have been set up 
to promote apprenticeship. Should an 
employer see ht not to use any of the 
literature or advice offered by this 
ageiiiy, that's his privilege. 

What about child labor legislation ? 
Since the apprentice will be a high 
school graduate, he will be about 
eighteen years of age and therefore 
the usual prohibited employments arc 
not likely to apply to him. As fur re- 
strictions on hours ol labor, it is not 
logical that any cm|4oycT would ex- 
pect his apprentices to work longer 
hours than other em]4oyecs. In the 
manuFac turing industries the w'ork 
week is well below' the maximum set 
by state laws. 

Workmen’s compensation laws ap- 
ply alike to apprentices and other 
w'orkers. 

LInemploymcnl compensation laws 
operate in favor of apprenticeship. 
The man whose experience is limited 
to only one or two machines naturally 
is one of the first to be laid oil w'hen 
work slows down. The naan wdio lias 
served an apprenticeship and has 
acquired all-round training and ex- 
perience can easily be shifted to a 
variety of jobs and thus retained in 
employment for a longer period. 

Instead of law's which might be 
construed as detrimental to the em- 
ployment of bona fide apprentices, 
there is an astonishing scarcity of laws 
designed to protect the interests of 

E otcnlial apprentices. In other words, 
oys wishing to learn trades arc the 
ones entitled to do (he crying. 

Do the unions oppose apprentice- 
ship? 'Lhc answer depends un the 
kind of apprenticeship the employer 
attempts to promote. If he refuses to 
sign apprenticeship agreements, if he 
tries to employ Ixiys at low wages 
without at the same time furnishing 
the kind of training the apprentices 
have a right to expect, then the unions 
object and rightfully .so. But if the 
employer acts in good faith, he will 
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find die unions ready to meet him 
half way 

Mention v\as made of 1 300 metil 
trades apprentices under aguement in 
Wisconsin To the best ot m) know] 
edge, every one is employeil in sliups 
organized by cither the CIO or the 
A b of L Not a single shop in the 
state IS employing is man) apprentices 
as the working agreement between the 
management and the union permits 
Isn t that sufficient CMclenee to prene 
that the unions ire more hbei il in tin 
respect than they need be^ The cm 
pJoyers too are liberal in that they 
employ no more apprentices than the 
industry can absorb However those 
apprenticeships which aie m force are 


ill genuine anti theieture oigmizcd 
labor lends its wholeheaiLed support 
Whit lujipens to ipprcntues \shcn 
(1 reduction in working fun e becomes 
neeessiry'^ Since the tendency is to 
spreid the unrk among rs r im) nun 
as possible lather than In inybod) 
off the appientiCL simply Likes his 
medicine with the rest oJ the cm 
]sloyces If the work week is itdiucd 
to foul di)S then the ipprentue 
also works four diys vshicli \m 11 
extend his ipprentRcship peiiod 
proportion illy 

iThc apprenticeship problem must 
be approached with an open mind 
Whit compile Ues matters is tlic fict 
that many men in siipcr\isory jsosi 
tions have ntaei sened a genuine 
apprenticeship This is dhistrited 
when an emplcayer irgues thit his 
mechanics and foremen cannot take 
time to instruct apprentices i served 
an 11,000 hour apprenticeship in pat 
ternnaaking and do not hesitate to 


say ih^n what J learned from journey 
men md loremcn I amid put in my 
eye and never notice Apprentices 
kirn by doing and not by w ate lung 
or being told Agun in employe; 
mi) sa> in ippienlutship svsltn is 
too expensive The truth is tint in a 
lour yen term the ipprcnliee will 
cam i sitislutoiy profit lor his 
employ t r 

The c irc use! to selecting appli 
Lints laigel, uiermines ihe success 
ol m ippientu L sliijs pmgrim So 
called volition il gmdirue his little 
connection with this proldem Ap 
prentices slioiild not be selected on 
tliL bisis ol pisl cxpLiicncL ucjLiiied 
m some olht'^ shop or m some ti ulc 


school In judging ipplic nits the 
employe) should keep tins cjuestion 
in mini Whit ijiiihties docs this 
tellow possess which will mike him 
\ilLiiblc lo my oigmi/itjon ten oi 
lit teen ye irs I rom now 

CtOoJ ihirictei is of hist impoi 
lincL A like d>le persoiuhty is runs 
siry The ipjneiiticc who i moot get 
ilong with those iroimd him is sunk 
before he begins His he llu imln 
tive to go lie id without continually 
isking foi msirui lions Is he trust 
woithy ^ Cm he reuhly understand 
oiders'' Is he- willing (o issume re 
sponsibihty ^ Is he physiially hi ^ 
IhesL ejLiihfic ations should be c irc 
fully eximmecl No employer c m ex 
pcct a perfeit score in this respect 
but thcie IS alw lys a three or four 
month piobitioniry jaeriod 

Idueitionil entrince reciuirLmcnts 
should be high school gracluihon or 
belter ^n oral eximmUion will 
eliminate per cent of the appli 


cants and a written lest will tell the 
icst ol the story 

>X here lo Imd ipphc lilts'^ Lven i 
rumor of a genuine opportunity to 
le irn i trade will bring a flexk ol 
ijiphi mts Ilitre ire so many well 
cjLiilihed voiing lelluws looking lor 
work tint the Lmjdoycr could sel tlie 
endincL rec|Uircmen(s sky high and 
still get all the boys he amid use 

>X^hile mippmg out i tnining plan 
iTuy involve i tivs tcilmi ilities there 
IS nothing jsotKulirl) ditfiLult about 
It Almost every minufulurmL p mt 
nee ds bettei mci h mu s i bcttei super 
visor) still md bettii silesmeii who 
know du cumpim s product from the 
giound up Hie bisu tinning shnedd 
IsL the s ime loi all three dissihci 
tions It slumkl be is Lhvtisificd uul 
il the simc time is tliorough is tlie 
plints ticihties will permit Some 
boys will not h la the ibilil) our the 
desiic lo be more thin skilled me 
chmus In loui years lime ill then 
(|uililics will uime lo the surl uc II 
any hive a sense ol leideiship uul 
ibility lo I iriy ri sponsibility they will 
ilcirly Llemonstiu then c ipibililies 

Sjie iking ot Icidership it is the 
one thing the ipprcnticeship move 
ment licks there is need lor sen h 
Iculciship imong liIlilUois Iride 
unions mdustinl minigement yes 
uul m tlie govemmeni itself I rom 
the standpoint ol nitionil delinse m 
this legird the luk of ioiesight dis 
played by Ihe government is nothing 
shoit ol dism lying Wirliie tudiy is 
on i mechmized looting is is so 
pi only being demonsli iled m lurope 
Not only must there be plenty of mt 
(hinus to build the tools of w ii but 
mechinuil triming is npidly becom 
mg pirt ol the mdividuil soldiers 
prepinlion loi clfcclivc service 

During tins nationil emeigency we 
shill s( ( ill sorts ol hirebrimed 
sditmcs idv iiueci foi the triimng ot 
highly skilled men Wc probibly shill 
sec millions ol dollirs ml much 
precious lime w isteil until tlu govc rn 
ment Ic irns liow lo loordmife its 
ellorls in solving this problem Most 
ol the pirns now undci c onsider ilion 
m ly help to prodiuc sciTUskillid 
workcis but tlierc is no known shod 
cut system of piodiuing toolmikers 
patternmakc IS md ollui crillsmen 
Must wc therefore will (luce oi foui 
yeirs before wc cm creite i tool 
mikci ^ Ls if wc w mt toolmikers 
But icmemhei tint piopcrly selected 
supervised md iiiiruil ippientiees 
begin pioclu mg almost immediately 
that being the c isc wc might just is 
well make eich ipprcnlucship a genu 
mt one II wc do tint we shill have 
i mighty useful progrim left us long 
ifter the emeigency his pissed 
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Shop Shots 


In shsaring dBpartmonts machine operators generally 
require three types of service, so a si^nai system usin^i three 
cil/ferent colored rubular lights was devised On the press 
are three switches, each connected to an individual li^^ht on 
the roof truss. The top (red) li^ht indicates that the oper- 
ator wants the truck, the c enter (white) li^ht tndicates that 
the foreman is wanted, while the lower (green) light indi- 
cates that the crane or steel handler is needed Courtesy 




Getting good lighting on dies m a press is often diffi- 
cult One solution is effected by placing a fluorescent tube 
inside each column of the press The protecting wire screen 
slides in and out of a sheet-metal frame for cas> servicing 
Courtesy A h. Fnikson, All Steel Fquip Company 


Trouble with warping IS nlten experienced in quenching 
thin steel disks Since the quantity involved at an\ one lime 
may be too small to warrant special etpiipiiient, tins simple 
clamp was devised for holding a ^ J6-in steel disk while 
being quenched The upper spider is held against the disk 
by a cam and lever, which when released allows the plunger 
to he pulled up hy a coiJ spring A bail hearing welded to 
the end of the plunger is held by fingers on the spider so 
that It can tilt slightly and allow for inequalities m the disk 
Courtesy W. A. Duttervs orth, Barnes Drill Company 
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Radial drills arc equipped with convenient nlun*'er-type oilers to 

provide controlled aoio^unu^of f ^-nt^or ^drilhn,^ 

moSnted on‘"he"drill head. Cour.esy O.erpillar Tractor Company 


Many railroad men will recopnize this one. Oies and other odd- 
1 j cft-irrrl in racks aloncsidc walkways between iwt) 

ahaped parts //‘^.itrfoo near the extended steel 

departments. „f ,„pe, suspended Iron, the ceiling 

rri^ninrCourt^rA. f”e 
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IDEAS FROM PRACTICAL MEN 


Rapid Centering a Fnur-Jaw Chuck 

By STANLLY W WORTHINGTON 

Many nitLlianiis do nol like to use the independent 
four jaw chuck htLiusc of the time needed to center 
the work If a definite routine is followed in centering 
the work rapid and positive adjustment is possible 




II 0}h am hi animd (jitnJh in tin inch f>( nch nt 
joKf /rite iliiiil h\ usini/ / CO li\s and joJlcmmc/ 
iliL autlun \ panahin jen adiitstinif tJii ]iu\.\ 


I have found that tiic best routine to follow is the one 
explained below 

Fiut catch the work in i pair of opposite jiws 
Nos 1 and 3 in the illustration 

Stiond, idjust jaws Nos 2 and l until ihc} touch 
the work lightly 

IhnJ using two keys it the simc time for jiws 
Nos 1 and 3 loosen one ind tighten the other so as 
to move the woik in the desired direction without 
having It drop out of tlie chuck 

1 o/nll) revolve the chuck one quirlcr of i tuin 
tighten jaws Nos ind -i and loosen No 1 shL,htl) 
r/fth using two kc)s in jiws Nos 2 and i loosen 
one and tighten the othci to move the woik in the 
desired direction 

tighten j ivv No 1 

Rough center the work first by eye brin^inc, the 
punch mark or center hole is nearly opposite the dc id 
centei is possible md then make t le fine idjustinent 
with the test indicator When using the mdkator 
always test opposite points hrst using two keys to 
move the work lull tlie apparent tiror following the 
steps in order £,iven above Tliat is with the chuck 
aninged as shown in the ilfusti ition atijust the test 
indicatoi igiinst the work nc ir jaw No 1 until the 
needle reads zero Revolve the chuck a halt turn ind 


read the dial when jaw No s is neii the indicator 
loosen jaw No l very slightly Using two keys in 
JIWS Nos ] and 3 loosen one and tighten the olher 
so as to move the work hilt the eiror 

lighten jaw No i Revolve the chuck one cjuirter 
turn so that jaw No 1 is on top and loosen it very 
slightly Using two keys now adjust j iw s Nos 2 and 
4 in the same manner as was done with jaws Nos ] 
and 3 I inish hy tightening jaw No 1 

Grinding Current Angles on Threading Tunis 

By G O HALL JR 

The device illustrited is for gaging the cciltin^ 
angles ot thicadmg toolbits (hit ire tipped up it in 
ingle III the loolholdeis It is obvious that d i toolhit 
IS ground to in included ingle of 60 deg md is then 
put in i holder that tilts it it in ingle the inL,le ul 
the thread it will cut will not he correct By using the 
device descnheil hcic the toolbit cm he grounLl to 
coircct that erroi 

In operition the pivolul aim i is set to the ingle 
il which the toolbit is tipped up in the loolholclei and 
is locked hy the knurled held slccw B The toolbit 
IS laid flat on the gnduated pUle ( with its uppei 
edge in contact with the side/T of the pivoted urn md 
IS sficl dong it until one side of the cutting ed^e con 
(lets side / of the ingiil ir pi itc H Ihc toolhit is Ihen 
ground so that side of its cutting edge fits the gage 
flat opposite side of the cutting edge is giged by lay 



IJii'c dii^a \h(ras horn fa cf) ind the coirict anqla 
cm a tJifccidinq tot)! iciun i( /s tiltid in the fool 
hokhf dminq the thaadcuft uj opuiition 
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ing the toolbit flat on plate C with its upper edge in 
contact with side / of the pivoted arm and is slid 
along until its cutting edge contacts the angular sur- 
face A" of plate H. lhat side is then ground to fit the 
gage. After both cutting edges have been ground to 
fit the gage, it will cut a thread liaving an included 
angle of 60 deg. when it is tipped in the toolholcler. 
It goes without saying that wlien the toolbit is in the 
toolholder, its top at the tutting end must be ground 
so as to be parallel with the cross-slide when set in 
the lathe. 

How to Hold Carriage Bolts in the Vise 

By WILLIAM A. SPLLl MAN 

Sometimes it is necessary either to run a ilie over 
the damaged threads or to Lut more threads farther 
on carriage bolts having squares under their heads 



The only difficulty is holding tlie bolts in the vise 
without damaging the thin edges ot tlic heads. 

If a piece of lient into the shape 

of a jew's-harp, the ends can be sprung over the 
square ot tlie bolt anti the bolt can be lield in the v se 
witliout injuring the Jicad, as shown in the sketth. 
The threads can then be cut as close to the squares 
•as the die will permit. 

Rolling T-Section Bars on a Miller 

By FRPD H. COLVIN 

A husky millin/; maLhirie stands a lot of grid 
even when it is used on the work it was designed for. 
U-sed as a rolling; mill for T-sertion steel is another 



fulihet titan /my a hrnding rail, this LrJtlond 
MilU r Tou.v pressed into sewn e la roll 
diainefi ) ritit/s far t’L'i Irn -siuii franu s 


matter, it tan he done it proper tools arc used. 

The No, 4 LeBlond miller sliown is m tlic shop 
of the Hayliss Machine (.0. in Birmingham, Ala, They 
m.ike tjuite a lot ol 6- ft rings for the frame w'ork of 
eleclrit signs 'J'liese are about .bin. T-section slecl 
and are rolled up as shown. A large grooved roller 
on the arbor guules the 4’-bar and also curves it as the 
supporting rollers on the table are forced up by the 
knee, d'liese rollers are held between angels as shown, 
d’hese tan be spaced dilferenlly as imliiated by the 
holes Alter hemling In shape the ends are weldetl. 

Relieved Piston-Rods Avoid Breakage 

By FRANK C, HU[)SON 

Piston rod breakage is frequently a serious problem 
on many railroads. Tlie breaks usually otcur near the 
keyway in the t rosshead end. One southern railroad 
shop executi\e has adopted a practice which lie feels 
is responsible for the elimination of breakage in every 
roti tilted by the new^ method. Tlic remedy is very 
simple, and has worked in every case .so far tried. 

Instead of trying to seriiie a fit the whole length of 
(he taper, tlie hall tow'ard (he small end is turned 
klowm somew'hat. This may average to in. 
although the cx.nt amount is saiil not to be impor 
lant, 7*hc object is to have the entire bearing surface 
on the large end of flic taper, as indicated in the 
illustration. 

The theory of this relief at the small end is that 
the driving in of the kc‘y spread' or swells the small 
end. When the small end lit.s, this puts the bearing 
on that end and leaves the large end free to "weave’' 
in the crosshcad and causes the cracks that start near 
the front end of the key slot. According to records, 
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Fiston-roti taper re- 
lieved as sluwn, as- 
sures a tight fit on the 
large end. Thus the 
large end “ioill not 
Teeai'e in the eross- 
head, thereby elinii- 
naiing one oj the 
eanses eraek firopa- 
(jation in piston rods 


the method described, has eliminated piston rod 
breaka^jj;c at this point. Idiis procedure has been 
adopted on the railroad in c|Liestion. 

Piston rods are also rclieveil at the points where the 
rod packing contact ends. A relief of perhaps 3 in. 
is turned or ground slightly below normal diameter so 
that part of the packing rides over the edge of the 
relief. This prevents the formation of shoulders at 
the end of the rod travel. 


Attachment for Cutting Fine Threads 

By A. A. LtONHARDI 

The attachment illustrated is for cutting fine threads 
on work of small diameter in large turret lathes where 
the movement of the heavy saddle-mounted turret is 
not sensitive enough lor the operator to feel the cor- 
rect pressure that should be applieil in starting the die 
on the work. 

^Essentially the device consists of the bar A fitted to 
slide in the bushed boss B on one of the turret laces, 



The heai’y saddle-mounted type oj turret lathe is 
not adapted jor rutting fine threads oii small u'ork, 
hut 7c'//// this sensifii'e attaehment sueh threads 
can easily be cut 

and carrying the self-opening die-head C on its outer 
end and the stop collar D near its inner end; and the 
lever T for advancing and retracting the die to and 
from the work. 

In operation, the stop collar is set for the length of 
the thread to be cut and the die-head is advanced to 
the work by the operating lever and cuts the thread. 


After the thread has been cut and the stop collar con- 
tacts the inner face of the hollow turret, further 
advancement of the die is arrested. The die-hcad then 
opens and is drawn back to the starting point by the 
operating lever. 

The device is very sensitive and threads can be cut 
on work of small diameter with it just as easy as in a 
small ram type screw' machine. 

Press Tools for Piercing and Blanking 

By WILLIAM B. GRLFNLR 

The press tools illustrated were designed lor pierc- 
ing and blanking a large c^uantity of parts such as the 
one at A from scrap stock. 

The tools are mounted in a standard die set and 
consist of the piercing punch B which is inserted in 
plate C and is backed up by plate D; the blanking 
punch F which is mounted on the die shoe and also 
serves as the piercing die; the blanking die H which is 
attached to the punch holder; the stripper 7 which is 



Small parts can ojteu be made jrom scrap lejt 
jrom blan Icing larger parts. 'The :eorfc can be 
done economically b\ these comparal ively simple 
press fools 

guided by the slioulder screws K and is operated by 
springs at A; and the knockout A1 which is operated 
by pi ale i\ and the pins O which are attached to the 
shedder P. 

In operation, the scrap stock is placed on the 
blanking punch. As the ram descends the part is 
pierced. As the ram continues its descent and nears 
the bottom of its stroke the part is blanked by the 
blanking punch as the blanking die passes over it. 
On the Lipw'ard stroke of the ram the stripper is 
forced upw'ard by the springs and strips the waste 
slock from the blanking punch. Idie knockout is 
operated by the knockout bar on the |uess through 
pins on the shedder and pushes the part out of the 
blanking die. 
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AMERICAN MACHINIST REFERENCE BOOK SHEET 
Weights of Metric Steel Sizes in English Units 

BY HUGH S CAMFRON 

CONVERSION TABLE FOR ROUND. SQUARE. AND HEXAGONAL STOCK 
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MAN\ AmIRKAN HKMS irc ILLL1\ 
foreign orders for sleel (he spi 
Li/icalions for whuli jie in metm 
units SiniLAmeJicanpin.es u J ship 
ping weights aie baseif on weights cv 
pressed in Fnghsh units inetni 
v\ eights of tlie metric steel sizes must 
l^e corn ei ted into tnghsh units 1 his 
IS often a tedious task To facilitate 
converting metric wxights and sizes 
into Lnglish units, the lolfowmi; 
tables have been prepared to deter 
mine (1) the weight m pounds pei 
foot of metric steel sizes, and (2) that 
steel size m I nghsh units nearest tfie 
steel sizes specified m metric units 
The values m the tables aie baseil on 
the specific wxiglil of steel — 7 M's 
kikigrams pel cubic decimeter -I'H) 
lb pel eii ft , and 1 kilogram pc 
meter ^ 0 b72 lb per ft 


One ul the t ibles giv e s the weighi s 
of round, squaiL and liLVagonal steel 
bus 1 he meliic ilirneiisions m mu 
hmeters and wcighls in kilograms per 
metei aie iziven together with llu 
correspoiidini: I nghsh thmeiisions m 
inches and weights in pounds pt i 
foot loreMinple a M mm hcxie 
unal b.u weiedis s “SO kilogr ims pei 
meter whkh is c equivalent lo 2 il2 
lb per it the wulth ai loss the flats 
is 0 in 

7 he table on p.ige r gives tlv 
weights of Hat platLs in thfferent 
widths anti ihicknessLs Metric sizes 
and w'eights are given together with 
tfieir fnghsh ^ejuiv alents 1 oi e^ 
ample liie weiehl in fnghsh units ol 
a 's2\2‘^ mm plate weighing h 2S 
kilograms pei meter is \ J "0 lb per 
ft 'the size is 1 299 0 9H 1 m 


Dinien sinn 

Round 


Square 

mm 

1 

kg m 

lb 

ft 

kg m 

lb 

ft 
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134 

68 
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9.a 0 

63 

84 

lla 

4 

528 

81 

5 

54 

77 

104 

69 

89 

120 

4 

724 

88 

8 

59 

67 

1 13 

75 

94 

125 

4 
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75 
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■kiiMiiUWlMiKfl S a: 
smart as all o 11^" 



N the factory and in the field, Nev 
^iparture designers and engineers w*n: 

their customers to develop belwi 
■ eorings an •HSI31739iiTSRiHiT^^^ViT!fSSS 

. , Cooperation and an Open Anir- 
5 one reason for the success of . . 


mV DEPART 11:1. 


THE 


^ mar ? 



HICAG 


r V 


■iMIllCAN MACHINIST REFERENCE BOOK SHEET 
Weights of Metric Steel Sizes in English Units 

CONVERSION TABLE FOR FLAT STOCK 


Tfiackness b 


mm 
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1 n 

5 

0 i97 

6 

0.236 
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0 375 

0.628 

9 

0 354 

10 

0 394 

11 

0 433 

12 

0 472 

i 

1 0 59/ 

20 

1 0 757 

i 25 

1 0.954 
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.181 

i 

i 

! 50 

' /.969 

! (lO 

2 363 


U . 

0.471 

0.707 

0 , 785 

1^- - - 
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0,394 

0.264 

0.317 

0.422 

0.475 
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iviiograms per mt tcr 
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0.471 
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1.04 

\ 1.13 
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r-ouna 

5 per loot 

1 1 
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0.507 
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0.699 
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0.443 
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0 . 739 
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1 0 887 



i 







15 
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1 .06 

1 .18 

1 .30 

i 1 41 

1.77 
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0.633 
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0.793 
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1 189 
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1.56 

i 1 70 
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1.38 

1.56 

1.73 

1.90 
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3 46 
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1.163 

1.277 

/ 391 

/.740 

2.325 
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0.981 

1.18 

1.57 

1.77 

1 .96 

2.16 

2.36 

2.94 

1 3.93 

4 91 
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0.659 

0.793 

1.055 

1.189 

1 .317 
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1.586 

1 976 
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1.88 

2.12 

2.36 

2.59 

2.83 
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MORE 

PRODUCTION 

with 

“GUN” TAPS 


Wli<‘n an easlrrn aircTall manufac turrr 
iun*dr(l In thread these brass harrtds, 
^'Gn//'''l'ap^v\(‘re (‘linscn. \\ Because 
tests prnv(‘(l tliat Taps had ific* 

eniiihined aeeiir.n v and statnina liMiiec'l 
th<‘ slriiij;i*nt re<pi irciiiejits of ihf* joh. 
(aittiiii: a lO-dli lhr(‘ad lhrou::li thi.s 
harr(*l re(|iiires (|uile a lap. h|>eeial 
loii^ shank ground thrt^ad l aps 

v\ere llie aiisner. 1'he\ ehiirn liirnii^li 
at tile rale ol ST)!) H.P. VI. and turn out 
two liiiish(‘d jobs e\erv minute. \ he 
a\eraj^e prodiietion is f),()0() parts per 
tap — with hrlween {grinds. 

lias \oiir plant a loufih joh — in brass, 
lironze, iron, sltod, plastic or fiber? 
"'(,jcrnjirl(r^ enfiiiiecrs can help yni 
liek it. Ask (or sn^fie'-lions. 



GREENFIELD TAP & DIE CORPORATION., Greenfield. Mass 

l»iiiiiil I Ian 1(1 V\( Mull St \V 1 1 < ti i s i n |\ i u YniU ( hit n i< Lo \IUlk^ iiii 
.Sill IiaiiiiMu 111 t mull (.itiuhilil 1 i| \ 1 lu (mji nf (jiiuuU Ilil (.ill Onl 



TAPS • DIES - CAGES - TWIST DRILLS - REAMERS - SCREW PLATES - PIPE TOOL 
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EDITORIAL 


Tell John Public The Truth 


JOHN PUBLIC is on a btndcr. He ^^ as recc/Uly 
seized with the fear that he \KOLild be caught 
defenseless in a world in which the strong arm 
is supreme. When lie told the government how 
scared he was, the administration and C-ongress 
took him into the lounge and poured out a suc- 
cession of soothing drinks billions uptm billions 
for planes, guns, tanks, ammunition, ships. 

Pretty soon he w^as feeling good. He relaxed 
comfortably under the soothing influence of the 
billions, believing everything ^^a‘^: all right. BUT, 
w'hat about the inorniiig after? What about the 
time a few months hence when he wakes up with 
a headache and a bad taste m Ins mouth to learn 
that those appropriated billions haven’l yet becai 
translated into war goods 

The answer is that he is going to luml like 
thunder. That is, he will kick up an awful fuss 
unless he is toKl the truth NOW. And the truth 
is that it will take at least a year or inoie before 
manufacture ol munitions is set up and rolling on 
a sizable scale. Ihere is grave doubt whether it 
can be done that fast. 

Lven if it is assumed that things go along 
smoothly, red tape is cut, and the mistakes of 
1917-18 avoided, it still will be a year before any 
worthwhile results can be expected. 

This obvious fact is no secret. The Army and 
Navy know it. Mauy New Dealers know it. 
Industrialists know it. But precious little is being 
done to get across that hard cold fact to the 
public. 

Packard has accepted a Rolls Royce aircraft 
engine contract for vLich it will require ten 
months to tool up. >X"estinghouse has piuntcd out 


that it cannot prepare to make munitions in less 
than fiHir months to two years. Automobile 
manufacturers say that few if any of their 
machines could he tinned to producing anything 
other than motor cars without virtual reconstruc- 
tion. They emphasize. To switch from produc- 
ing passenger antomohiles to airplanes, for in- 
stance, woiiKl in general be accomplishetl as fast 
and as well hy building new plants as by con- 
version of existing facilities " 

W’hy n(^t tell the public the rca.sons why su(h 
long delays are inevitable.'^ M 'St people know 
less than nothing about tooling up a plant or 
about the complex problem involved m starting 
manufacture of a wholly unfamiliar product. 

The National Association of Manufacturers 
has taken the first step. It has secured the cooper- 
ation of news reel companies in showing dramati- 
cally the exacting task of making tools, dies, 
fixtures, and machine tools which must precede 
actual production of munitions. 

Tiut, however, is only a beginning. It is a one- 
time shot. Wluit needs to be done is to use all 
possible national, regional and local media to 
tell the story of the tooling process so that 
John Public can grasp it. 

There is no time to waste. The job must be 
done quickly, before his glow wears ofi and he 
begins asking questions. Lach one of us can do 
a service by telling the true story to our neighbors 
and townspeople, to our local newspaper editors, 
and to all those who contact the general public. 

If the public is promptly given the facts about 
the situatican, industry is less likely to be blamed 
for not doing the impossible. 
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GAGING BUSINESS 

Machine tool buiJders take short cuts to speed up deliveries. 
British reported planning to store some machines here. Navy 
accelerates placing of machinery contracts. Orders are large 


Machine Tools— 1 he Arm} and 
Navy will continue mdclinitt'ly to rely 
upon the voluntary looperation ol tlic 
machine tool industry to get what it 
wants rather than institute a manda 
:or}^ priority system lhat tael was 
"stahlishcd at meetings m Washing 
on the past week Various shoil cuts 
are being taken by buildeis to speed 
jp deliveries ol machines vitil to 
defense recimrements, csjULially large 
planers ana boring mills Orders for 
sig machines roughly estimated at fi\e 
million dollars will be allotted this 
weekb) ontbranih of the govcinnunl 
The Nav} liopc s to jnit machine tool 
contracts running into inillioiis into 
the hands ol the irulustr} within 
ninety days, whereas normally the 
-ime for placing such business extends 
over nine to ten months Hasing 
taken over all 1 rench orders, the 
British are leportcd planning to store 
some II b machine tools upon com 
pletion until they know cxictly whit 
they WMiit to do with them Shipments 
are contemplated to Canida mJ Aus 
tralia as w'ell as to LngLuul while 
Ti.iny macliines probably will be in 
stalled m IJ S lactones with British 
contracts TTe export licensing sys 
:em recently put n iorce has causul 
much eonfusion and delay in slop 
nents Irom Buildeis’ plants Michint 
.ool hookings Lontinuc at leceiit hic;h 
cvels, v\uth incjuirics excellent A 
dioitage oi certain types ol skilled 
nachinists in metal-woikmg plants is 
becoming more acute 

Munitions Placing ol orders by the 
\rmy and Navy is well under way 
The Army Ordnance Division has 
vailablc lor its program 
il7, and the Oidnance Department 
of the Navy $\(A^9 1,478 New ap 
oropriations proposed by the Presi 
ient but yet to he enacted by Congress 
vill give- further cash and contractual 
uthority amounting to i‘)‘s,- 

54 “S to the two Ordnance Depart 
nents, all but $60,295 000 being 
earmarked for the Army The gov 
“rnment s new powder making plant 
apparently is to be located elose to 
-ouisville, Ky American ( ar ik 
"oundry has secured an army order 
'"or 627 more light tanks to cost 


around $ J 1 ,0()0,0()() 4hc company 
now is producing almost 1,000 tanks 
ior lire Li S Ciovernmcnt Volume 
j^roduction of Ihe Oarand riHe soon 
will be speeded up when the Win 
(hester Company gets into full swing, 
supplementing the output at the 
Springfield Armory Two orders total 
mg over $7,000,000 have been 
awarded for gun carnages Aimor 
plate manufaeture is being expanded 
to meet the government s increased 
needs, pirticularly lor battleships and 
tanks 

Farm Equipment Ihe industiy is 
going into Its usual slack scison 
I laetor mmufactuie howevei con 
tinucs active, with some makeis just 
now beginning to cut down their 
backlogs of ordcis Haying ind li.ir 
vesting ec|uipment sales ait still good, 
with industiy sliowmg great inlereU 
m new machinery for handling green 
silage International Han estei has 
been experimenting with one model, 
,md Allis ( h ilmers has announced 
new e<.|uipment lor this phase ot laim 
meihanization Harvester expcits to 
lompletc expansion of its 1 ast Moline 
works foi production ol its new small 
combine by eaily fall Jt has pui 
ciiased new machinery for its woiks 
at C Inc igo designed to ineicase pro 
diiituui of small traelois 60 jier icnt 


Railroad Equipment - Freight ears 
ordered during the first half of 19-40 
totaled about 10,585 units, compared 
with 9,000 for the same period a year 
ago One hundred eighty-seven loco- 
motives were hooked, against 152 last 
year Illinois Central has placed a 
contract for 1,000 steel box cars wuth 
the Bessemer, Ala , plant of Pullman- 
Standard Manufacturing Company 
Union Pacific is ineiuinng lor 1,000 
ballast cars, and Atlantic ( oast Line 
for 1,665 freight cars The Reading 
IS expected to buy 10 diesel electric 
switeheis 

Steel Though steel ingot opera 
lions are not fai from 90 per cent, 
the full force ol the defense program 
will not be felt foi some months 
Production is likely to stay close to the 
Lurreant leved m the immediate future 
Some increase is being made in eke 
Lru furnace melting capacity since 
alloy steels will play a vital role m 
delcnse efforts 

Aircraft Slandaidization of plane 
types, now agreed upon by the Army 
and Navy should iitlp to aicclcratc 
production Lager to expand their 
output plane inakeis aie seuuiing the 
euLintiy foi machinists and machine 
opeiators bidding against ohler indus 
liiesloi ihcir sei vices One import int 
engine makei is known to be consid 
cniig I new lactory in the middle 
west to employ 10 000 men supple 
menling Us present facilities I ore! is 
aiilhorilalively reported to have aban 
doned all plans loi entering any 
phase of mass |sroeiiietion of an planes 
Ol plane paits Newest entry into the 
field ot aireralt parts is Briggs Manu 
f aetunng ( ompany well known auto 
mobile body buihiei 
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2 Billions for Airplanes, iy 2 for Ordnance, 
Are Big Features in New Oefense Request 

If granted, new-sought-for appropriation of $5,(K)(),001),000 
would double year’s defense budget, provide 19, 000 more planes 


WASHINGTON -Tlie Piesident ha> 
aiked Congress to buy tht' country 
two billion dollais wortli of airplanes 
and a billion and a half dollais worUi 
of oidnance TIils lequest was the 
big leature of a five-blllion-dollai ap- 
propiiation asked by Mr Roosevelt 
which will double thLs veai s defense 
budget to provide equipment lor an 
army of 1 200 000 men and the most- 
hard-to-get stuff foi BOO 000 more 
The airplane money $2 02d 402 000 
will pui chase 19 000 additional planes 
15 000 foi the Aim\ and 4 000 foi th( 
Navy Of $106 246 000 foi the Signal 
Coips the largei part ls foi ladiu 
equipment to go in the an planes An 
ordnance figure of $1 552 456 000 in 
eludes substantial suhls foi the aima- 
mciit of the new aiiplanes but will 
mostly covei tanks munitions and 
aitilltiy The digineir serviff will 
have all exti a $42 296 200 to spend on 
searLhlights poi table bridges treiuii- 
Ing machine and the likt 
Foi expansion of plants to piudutc 
mint 11 V equipment $325 000 000 is 
sought to be spent at the discittion 
of the Seciftary of Wai This bilngs 
to rnoie than a hall-billion dollars 
tlic amount available loi tins puipnsc 


giaii Some obsei\ers eiioneouslv 
lefer to the cuiient n\e-bllhon-dollar 
request of the Piesideiit as the B 
progi am 

No Priorities for Machine Tools 
To be Established at This Time 

WASHINGTON — No It gal piioiities 
foi machine tools will be establtshed 
bv the PYderal goveininrni at this 
lime Tin decision "a as made at 
nuetiiigs held m this tllv dm in tlie 
past week anu paitinpaud in by the 
aimv na\v and i epi i senlativi s oi the 
industiy 

The g()\ tinmen will Lonliniie to 
ith upon th( xoluntiiv toopeialion 
of Lilt inclusln to set that its aimed 
foKfs and pilvalt industiy with mu- 
nit ioiLS contiatts seiuir machnu tools 
wluii Lhp^ nud them The industrv 
11 self put coopt rain e action into 
tffett tally in Jum wlun it pio- 
posed formation of Ihf Machine Tool 
Cooiduiating Coinmitlef compost d ol 
icpiesentativcs lOiii Iht industiy and 
from government 


Export License Exemptions 
Allowed by State Department 

WASHINGTON ~Th<' Division of 
Controls of the Department of State 
has advised collectors of cu^stonu. 
throughout the count iv that no li- 
censee will be required for export of 
the loUowing articles 1 Portable 
tooLs driven by fractional horsepowei 
motors or by compressed air, 2 
Biakcs rolls sht'ais and .small 
punches If hand-operated, 3 Repair 
parts for machine tools other than 
ImpnilAiit sub- assemblies iii quanti- 
ties not isiiffielent to constitute a ivub- 
stantlally complete metal-working 
machine of the Lhaiacle^ mentioned 
in tin Presidents proclamation of 
July 2 in unassembled torni, and 4 
SnniJl tools ftuch as (utteis drills, taps 
and grinding wheels 

Much confusion ha‘ arisen regard- 
ing the way In which the export li- 
censes an* giantt^d Application must 
be made riiiert to the Depaitment of 
State but approval is given bv the 
Admlnistralor of Expoi t Control In 
ronsiiltatlon witii Ihe Army and Navy 
Munitions Boaid It is not necessary 
to sec 111 e a .scjiinitc license lot each 
muchnif cxpoited onl\ loi each ship- 
ment made within a speelfUd time 
such as n week to the .same destina- 
tion 

It is It ported stveial tlioasand let- 
ters ol inqunv pi i Laming to export 
licenses have piled up iit the Depart- 
ment of Slate Extra shlfUs have been 
enifilovcd to take cait of this ex- 
traoi dinars lolume of correspondence 


plu-s an mdeteimniate put of the 
Piesidtnts $200 000 000 blank check 

A stall IS made on the huge txpan 
Sion ol the Navy lUst authoiized bv 
Congiess with an appiopiiation ol 
$178 000 000 Most ot this sum will be 
used foi coiisti lie Lion ot shipways 
arnioi plants and othci pioduction 
facilities since the counli\ s ship- 
building capacity C'. already lull 

The sliui c cunstiucLion piogiain ot 
the Navy for (he next fiscal >tar inns 
to more than $200 000 000 Tlic Naw 
will have authority in thi pi ogi am 
to negotiate contiacts on cost -plus- 
fixed-fee basis the let not to ex( eed 
SIX per cent It is not dcfinilt that 
all contiacts undei this program will 
be let on a negotialfd basis iveii 
though legislation empowers ^he Nav\ 
to do so if conditions should wairaiit 
Wheie time pcimiLs, Leilain bids will 
tpe taken as usual 

Programs for defense to date in- 
clude both the A and B plans of tlie 
government for mobilization of in- 
dustry The A program is the initial 
production needed for a million men 
The B program if cairled out com- 
plete, would Involve equipment lor an 
army of four million men Thus the 
appropriations now before Congress 
call for rounding out the A program 
and taking on a slice of the B pro- 



Britinh ( 
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Government Plans to Finance Expansion; 
Three Separate Methods Being Considered 


NEW DEFENSE CONTRACTS 

WASHINGTON — Among recent 
outstanding defense contracts 
awarded by the War and Navy 


WASHINGTON— Now that the gen- 
eral dimensions of the armament 
program are becoming clear and that 
appropriations are beginning to be 
translated into orders, thoughts are 
turning to the methods by which th(‘ 
immense expansion of plant that will 
be needed can be achieved. It is gen- 
erally assumed Lliat private finance 
cannot provide the money. Bankers 
and investors don’t want to put their 
money into facilities that might be 
made useless by a disarmament con- 
ference; manufacturers don’t want to 
assume big debts, or increase their 
capitalization. Government is getting 
ready to do the job 
Three quite distinct methods are 
being developed. So far there is al- 
most no coordination between them 
and only a rather vague differentia- 
tion of function. RFC has received 
authority to make loans for expan- 
sion of defense plants. The Army 
and Navy have been authorized to 
make advances up to 30 per cent ol 
the lace value of defense contracts. 
And there is more than a half billion 
dollars of federal money available for 
outright government financing. 

In general it appears that RFC 
loans will finance most plant expan- 
sion. The advances will mostly be 
used for working capital. The gov- 
ernment will pay for facilities having 
no commercial utility at all — such 
things as plants to make smokeless 


powder and snecial railroad cars to 
carry tanks. These last will be owned 
by the government and operated by 
private industry, probably under a 
lea.sing arrangement. 

RFC loans bear 4 per cent interest 
and are amortizable over three to 
.seven years. Loan Administrator 
Jesse Jones told Ameiucan Machinist 
that the amortization term will con- 
form to the amortization rates Con- 
gr(\ss .sets up when it acts on the tax 
bill. The President has suggested a 
term of five years. Although RFC of- 
ficials refuse fto commit themselves, 
it appears that the sole security for 
the loans will be a mortgage on the 
facilities built with the proceeds of 
the loan; the borrower will not htive 
to pledge his general credit. This 
means that if the armament boom 
blows up, RFC rather than the manu- 
facturer IS stuck with the exccs.s 
plant. Some manufacturers will prob- 
ably make this doubly sure by set- 
ting up .subsidiary corporations to 
borrow money and build plant which 
will then be rented to the parent cor- 
poration. 

Except that salaries paid by bor- 
rowers must be “reasonable” there 
are not supposed to be any manage- 
ment strings on RFC loans. Whether 
recommendations as to location and 
the like will be attached to defense 
commission certifications remains to 
be seen. 


departments are the followmg: 
Spartan Aircraft Co., TuLsa, 
Okla , $1,859,880 for airplanes; 

National Supply Co., Holmes- 
• burgh. Pa., $219,100 for engines; 
Baldwin Locomotive Works, Phil- 
adelphia, Pa., $268,010 for hy- 
draulic press; and Mine Safety 
Appliances Co , Pittsburgh, Pa., 
$207,722 for submarine escape 
apparatus. 

Shortage of Labor May Hinder 
Packard in Making Plane Engines 

DETROIT — Packard was still negoti- 
ating with the government last week 
for a contract to build 9.000 Rolls- 
Royce engine.s, president M M Gil- 
man being empowered by the board 
of directors to reach an agreement 
Incidentally, letters from .stockhold- 
ers and outsiders apparently uphold 
Mr. Ford’s po.slLinn in respect to 
building engine~s for Ihe British But 
Packard is interested in getting a con- 
tract that will not leave it holding 
the bag if the war should be over 
soon 

Doubtless Packard will eventually 
sign a contract when satLsfactory 
terms are concluded. Not the least 
of iUs troubles then will be to secure 
the 14,000 men envisaged for peak 
Rolls-Royce production It is likely 
that Packard has 15.000 employees 
Rvailable. of which 10,000 are needed 
in current automobile manufacturing 
and 5.000 are on the secondary list 
It Ls said that at least six weeks will 
be required for the Packard organ- 
ization to redraw the British prints to 
American standards. Outside engi- 
neering skill regards this estimate as 
conservative. One of the greatest jobs, 
if no I the greatest, is to determine 
the type of fixtures most adaptable to 
a given problem, in order to maintain 
aviation standards of accuracy and 
to be suitable for interchangeable 
use on machine tools. In some cases, 
several fixtures will probably be used 
on the same machine for operations 
like lapping and drilling somewhat 
similar pieces Obviously full consid- 
eration of the numerous factors in- 
volved in securing maximum utility, 
productivity and accuracy of fixture 
and machine set-ups requires a high 
degree of tool engineering experience. 
Ijikewise time. It may be months be- 
fore Packard is able to show concrete 
results from the planning stage. 

Ford is reported going ahead 
quietly upon development of a sim- 
plified engine after his experience in 
drawing up production plans for the 
Rolls Royce. It is said that possibly 
two of these engines will soon be fin- 
ished in ihe toolroom. 

AMERICAN MACHINIST 



Little Fellows arc to rjei their shiiic of f/ovcniiuoit orilcrs. as this 
chart shuics. Much oj the ivorL' has youc to shof’s hai’iiiy less than 30 men 


54Bd 





' ' *, j 




wr. \ I 

.^. , ■ '^rf -,/T 

i 1, - I":' 


'^’'. sfh: 

'w 







Down Beat M i tallut (/it itl nnpfOi i nn iif ^ j) t i/iit iifly hn n/ inf> n \hnii 
iiwilh io iiHUsiml i}HlH\hii\ It) s(MfM (/ nn^K lOpai oj 

spun \hiip( \ jiff Ihiiw ht)fn\ I } If iiihoiii ^ ill ( ii /f//M M } i t ti mill 1 11(1 i (f 

( tisf Io simp, III 'll ( Ihimfi nil tnl 


Canada Speeds Ship Construction, 
Pushes Expansion of Facilities 

MONTREAL — Wht*n the Canadian 
government la^it January appropri- 
ated $50,000,000 for a wartime bhip- 
buildlng program it .scheduled 64 
submarine chasers and 26 mine- 
sweepers to be completed within two 
years Originally deliveries were to 
start In November AcLuallv. due to 
a speed-up ordered last spring, de- 
liveries have already begun During 
the last week of June at Montreal 
Canadian Vickers launched the first 
of the new boats Three more weie 
launched the following week The 
schedule now calls foi deliveries 
every week from various shipyards 
Today government announcements 
speak of an 82-5hip progiam this 
year rather than the 100 planned in 
the two-year project 
At an estimated cost of a little 
moie than $500,000 each subinaiiiie 
chasers are being built by (he follow- 
ing Kingston, OnL . and Ccjlling- 
wood, Out shipyards, 46 Da\ie Ship- 
building Co, Lauzon 10; Canadian 
Vickers, Montreal 8, Marine Indus- 
tries, Soiel, 7, and Morton Engineer- 
ing Co . Quebec, 6 Minesweepers 
which are to cost about $620 000 each 
are being built in sliipvards iiiae- 
tive heretoloie, in Biitish Columbia 
and at the Great Lakes 
At the beginning of the wai Bn(- 
ain advanced $50 000,000 lor plant 
expansion in Canada To supplemeni 
tliLS, large appi opriations foi jiioduc- 
tiori facilities have also been ad- 
vanced by the Canadian government 
(Because such investments will have 
a dubious value after the wai priv- 
ate capital is not interested ) At a 
cost of several million dollars Can- 
ada will build a huge plant for the 
production ol wai chemicals at Beau- 
haronis near Montreal, and although 
the government will own the plant, it 
will be operated by the Canada Wire 
& Cable Co The government will 
take all production at a cost basis 
Although the speed-up in war ma- 
terial production is well undei way 
24-hour schedules are still tlu excep- 
tion To counteiact tht short- 
age of trained men in the machine 
tool industry, federal money is be- 
ing used by piovmcial governments 
to tram thousands oi young men this 
summer in special com ses for air- 
craft production and other skilled 
trades However some observers indi- 
catjC that Canadian industry shall be 
able to pull en masse In the wai 
effort by this fall 

To further aid a united war effort 
strikes and lockouts have been out- 
lawed by the Canadian government 
for the duration of hostilities A reg- 
ulation which applies to all companies 
requires each labor dispute to be sub- 
mlttcMl to a federal conciliation board 
on which labor and the employer is 
represented 
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MURRAY ENTERS AIRCRAFT FIELD 

DLTHGIT MLn^a^ Coiporalion 
ol Ameiica lias lojmed an air- 
riafi dnisioi imdei diieelion ot 
Ruhaid C a ’(h One wing 
ui the Rus'>ell Sticet plant will 
be used toi an craft as.semblv 
wnik Tlif Bii’-gs ManufaLtunng 
Compinv will piodiut at its De- 
li oit plant cnniplcte met.il wing 
assemblies loi seoiU planes ior 
VoughI - Sikni sk^ Division ol 
Uiiiled Aliciall Ciipiiahon 


TUNGSTEN SHORTAGE POSSIBLE 

TOKYO To dale tlii' Japmu'^'f' li^^ve 
Lonquiued one-thiicJ of China w'hlch 
pioduec^s most of the woild •> supply 
ot liinrden Despite tlie fact llial 
Chinas ])rincipal mnies aie still out 
of Japans riMcli it is liighly possible 
that the mines mm soon lull inlo 
Niiipons hands 

TungMen expoits have been one of 
thi' most impoilant factors m tlve 
lin incing of China’s imports of wai 
materials iiom the IJ S and else- 
w hei c 


U. S. Eovernment Contracts Awarded to Tool Makers 
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Federal Training Agencies Coordinated 

To Increase Skilled Labor for Defense 


MORE MACHINERY FOR LYCOMING 

DETROIT — Aviation Manufac- 
turing Corporation will spend 


WASHINGTON- -Given an adequate 
supply ol matenaLs, human skill is 
the other main ingredient of the de- 
fense program The National De- 
fense Commission has set up a “labor 
problems and labor training" divi- 
sion, headed by Sidney Hillman, 
which has taken over the problem of 
expanding the supply of skill This 
is being done by coordinating the 
efforts of four government agencies 
which were already engaged In train- 
ing programs These four agencies 
are the Education Office of the Fed- 
eral Security Agency; the National 
Youth Administration, the Civilian 
Conservation Corps, and the Federal 
Committee on Apprenticeship of the 
Department of Labor 

If necessary, facilities can be made 
available to train 1,500,000 people, 
ereatlng employment opportunities 
for qualified unemployed, and volun- 
tary retraining foi present workers 
As shortages develop in certain skills, 
the Hillman office will concentiate on 
opening the bottleneck 

Who Can Do W'hat? 

First problem Is to determine skills 
ol employables Classification ul 5 - 
500 000 registered workers is being 
made by the Employment Service of 
the Security Agency Feasibility of 
testing skills Is being considered If 
thev arc tested they w'lll be rated 
aceordinglv for Uie employment re- 
serve Quick development of high 
skills can best be accomplished in 
industry itself through an in-service 
training program under which work- 
ers woMld be moved up thiough on- 
job training and vocational courses, 
savs Mr Hillman Plants now train 
relatively few employees he states 

Recent appointment by Mi Hill- 
man of a Labor Policy Advisory 
Ccmmittee, consisting ot lepresenta- 


tives of AFL, CIO and the Railway 
Labor Executives Association, gives 
organized labor the voice it demands 
in defense policy Labor leaders have 
agreed to cooperate, 11 they are per- 
mitted to maintain their labor stand- 
ards and put their unemployed mem- 
bers to work The labor unions, 
especially the machinists, opposed 
government training of more men be- 
cause they said thousands of their 
trained members were still unem- 
ployed The Committee therefore rer- 
ommended that an inventory of ex- 
perience and skills be undertaken at 
once, the result to be available to 
private industry, and that in so far 
as possible, the allocation of orders 
for defense materials be distributed 
to make full use ol unemployed 
woi kers 

Training Agencies Cooperate 

I’he job of cooidinating tiaming 
agc'iicies has been assigned to Floyd 
W Reeves, Mr Hillman’s exeiutive 
assistant toi labor supply Mr Reeves 
IS director of the American Youth 
Committee, a non-governmental or- 
ganization. and also is a prolessor 
of administration at Chicago Uni- 
versitv Owen D Young is chairman 
ot the Youth Coiiimlttee, an agency 
lor the welfare of young people 

Most important of the skill-build- 
nig 01 ganizations at the outset is a 
combination of WPA and the Office 
of Education With $9 781 340 allotted 
to WPA and $15,000,000 voted to the 
Education Office by Congress, enroll- 
ment of 150,000 men has been started 
for short-term training in 600 of the 
nation’s vocational schools Filtv 
tliousand of the men will be taken 
Iiom WPA lolls, and the balance 
selected by State and ledeiai em- 
plovment servii-es Classes are being 
held 111 Julv August and Septembci 


$1,400,000 for machinery and 
equipment for its Lycoming Di- 
vision which manufactures air- 
craft engines An additional 
$300,000 is to be expended lor 
machinery for production of 
hubs and propellors The com- 
pany has large U S orders. 

Hillman May Appoint Understudy 
As CIO-AFL Disputes Continue 

DETROIT— Continuing jurisdictional 
disputes between the UAW-CIO and 
the AFL cralts unions may force Sid- 
ney Hillman, government Employ- 
ment Policies Coordinator, to appoint 
a regional understudy for this area, 
and fni other industrial centers An 
official with governmental authoiity is 
needed here to standardize relation- 
ships between the two unions and to 
prevent production blocks arising out 
of such disputes Obseivers Indicate 
it IS unnecessary and time wasting to 
ask Washington ioi a ruling on evtiy 
detail, which although minor com- 
pared to national labor problems is 
iinpoitant to the local auto industry 
duiing the changeover season when 
('very day lost is extiemely easily 
The need for such a step was toit- 
ibly brought again to the lore on 
July 3 when a jurLsdiclional fight de- 
veloped in a local body plant ovei 
which union should handle the job 
ol moving heavy presses Probably 
out ol fear that granting permission 
for AFL craftsmen to do the job 
might prove a foothold to the iival 
union, the CIO local lelused AFL 
participation Actually the CTO d(]es 
no I possess mlllwiights machine 
loundation men, and specialized weld- 
eis Skilled men in these categoiies 
belong to AFL ciaft unions and are 
only needed temporarily AFL team- 
sters counteied the CIO by thieateii- 
ing to discontinue shipments into 
and out of the plant Thus a plant 
employing thousands ol men could 
have been tied up because of intei- 
uniun friction over a minor matter 
With UAW-CIO national officers In- 
clined to temporize because of the 
power of local unions, the situation 
needs clarification by men of the 
stamp and authority of Hillman 
Doubtless Hillman will issue in- 
structions from Washington to impose 
moie discretion on the future actions 
of the UAW-CIO and the local AFL 
group, especially where model change- 
over programs will be jeopardized 
To prevent similar occurrences m the 
future, particularly when armament 
orders are placed, it may be well to 
have a local labor administrator who 
has the power and vision to stand- 
ardize inter-union relationships and 
to prevent production blocks 


U. S. Government Contracts Awarded to Metal-Working Firms 
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INSIDE DETROIT 

Car shortage threatens as public unleashes buying power in tear 
of rising prices. Boosts are inevitable because labor and materials 
have risen several per cent in year 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT — Automobile manufactur- 
erti consii)tcntly lowered prices and 
increased values during 1930, 1939 
and 1940 through direct reductions 
in list prices and by throwing in 
accessory items previously considered 
extras. But recent increases in ma- 
terial and labor costs plus higher 
taxes will undoubtedly reverse the 
recent trend. There is reason to be- 
lieve that 1941 models may carry 
price tags asking at least $25-$30 
more for lower-priced models, with 
proportionately greater increases ap- 
plied to higher-priced lines. 

Packard and Hudson raised prices 
of current models following imposi- 
tion of the new federal excise tax of 
one-half of one per cent. In the lat- 
ter cEise, the boosts of $14-$40 ap- 
parently seeks some compensation for 
higher manufacturing costs as well £us 
prepayment of the new federal levy 

Several important elements of cost 
have advanced during the past twelve 
months. The rise in cost of raw ma- 
terials is aptly illustrated by the 
average cost for 3,550 lb. of a score oj' 
more basic materials required to fab- 
ricate a low-priced sedan. In 1939 
the average cost of these materials 
was approximately $135. But in 1940 
the average cost has risen to $140. 
This $5 gain is conservative for fig- 
uring future commitments because of 
the wide fluctuations that occur 
montlily in various materials. For ex- 
ample, the low point for these ina- 
LeriaLs was $135 in April, the high 
point was $143 in June, and the July 
figure fell to the average ol $140, 
principally because of sharp declines 
in rubber, copper and wool pr-ces. Yet 
all three materials might advance 
sharply. 

Labor costs have advanced. A ycai 
ago the average wage paid In the 
automobile and parts manufacturing 
industries was approximately 90 
cents. Today it is 94 cents. It has 
been suggested from a reliable source 
tliat the number of hours actually 
expended per car is approximately 
250, neglecting the rubber, glass and 
textile industries. Therefore, it is ap- 
parent that labor costs have advanced 
at least $10 per car. 

The Federal Trade Commission re- 
ported that the average profit per 
car was approximately $29- Obviously 
increases in wages and material cosLs 
have eaten seriously into the profit 
expectations of lower-volume pro- 


ducers, despite the upturn in sales 
during the past year. Competitive po- 
sitions. as well as cost sheets, have a 
hand in setting car prices, but any 
general Increase in niices will be a 
boon tc the independents. Doubtless, 
manufacturers know the tipproxl- 
mate new prices, but a final decision 
is not usually made until within a 
few days before announcemenl time. 

Salp.s Gaiii.s Coiitinur 

Sales of nev/ and used ;ja.sseijger 
cars to domestic consumers look a 
contra-seasonal upward turn in June, 
which bids fair to continue through 
July. Early returns for the first ten 
days of thi.s month show that new 
records are being established for the 
summer season. For exampile. Pontiac 
had the best first ten days in July 
for any similar period back to 1920. 
It .sold C.643 uniUs as compared with 
3,341 a year ago, or practically a 100 
lier cent gain Hhcvrolet disposed of 
27,869 new^ cars Uiid trucks, exceeding 
the first ten days of June, and sur- 
passing the first ten days of July, 
1039, by 50.G per cent. This is con- 
sidered a remarkable showing in view 
of 102.615 new car and truck sales 
in June. 

Reports like these are mighty 


HUfiE MUNITIONS CAPACITY 

DETROIT- “Fear that automobile 
makers may get so involved in 
munitions manufacture that they 
won't be able to meet the demand 
tor motor cars is ill-founded. Tlie 
truth Is that the indiistry ho-s 
enough plant capacity to turn 
out 5,000.000 cars a year and 
still produce large quantities of 
ordnance material. And the 
trick of getting the manpower 
isn’t too hard. 


chc?ering to sales executives. Definite 
figures of new -car shortages are 
withheld, but there are indications 
that some factories could have built 
a few thousand extra units. Field 
stocks m the hands of dealers serv- 
ing closed factorie.s are such that 
only a month s supply remains. Thus, 
some dealers and certain sections may 
lack cars before public nppearancc 
of new lines, and must devote their 
alUmtion to remaining used car 
stf>cks. U is probable that .sliowrooms 
will actually be < , ened to the public, 
ill advance of scheduled aiinounce- 
ments. 

Used -car sales are doing wtfil. Pon- 
tiac sold 13,174 units in the first ten 
days of July and hud only 40,238 
ill dealer stocks. Chevrolet disposals 
reaclu‘d 44,227 units, to attain th(' 
second highest total for the period 
in thi.s divl.sioii's history. Usixl-car 
inventories arc normal or less than 
normal. 

Chevrolet Gains 

Production of the l.OOO.OOOtii cur- 
rent-model Chevrolet on July 12 dis- 
closes that tills maker’s output Is 25 



Safety B\ock%—Birause sajety blocks made oj Doummctal, industry's 
lightest slruetural metal, provide an additional safely prccaulim in die 
openings oj sheet metal forming processes with men at work, they have 
been meeting with inercased favor among machine operators 
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Bearings from Strip- -. ///rr nirtn} /hyK^dcrs a sU rl luicki Ilf/ sir'll^ 
and flcnvkig Juf/h-lcad bahhitt into f/ic sinfcrcd niafrix. Marainr Prodiir/s 
vnlls the sfnp thichiirss and stamps out hlanhs jar new-type Ihilek enc/iiie 
bearings. Llje oj the Ju'aring is eJaimed to be d()iibled 


per cent ahead of whaL It was on the 
same date a year ago. The figure then 
was 798,343. 

It is likely that Chevrolet will pro- 
duce in excess of 100,000 additional 
units before the anticipated model 
changeover during the middle of Au- 
gust. 

Several years have passed since any 
maker has topped 1.000,000 units, 
which makes the relative sales posi- 
tion of Chevrolet, Ford and Plymouth 
of Interest. Estimates are for through 
May. 


“Big Three” Sales Positions 
(Per Cent of Price Class Market) 



1940 

1939 

Chevrolet 

43.5 

41.0 

Ford 

28.1 

31.0 

Plymouth 

22.4 

25.0 

Others 

6.0 

1.0 


It is obvious that the gains made 
by independents have been at the 
expense of Ford and Plymouth. In 
the automobile Industry, it is gener- 
ally considered that an up or down 
swing of one or two per cent in the 
low-priced volume market is the re- 
sult of a fierce competitive struggle. 

Educational Order for Saginaw 

Production of 500 machine guns at 
the Saginaw Steering Gear Division 
of General Motors can hardly get 
imder way before October. Equipment 
valued at approximately one-fourth 
of the contract price had to be pur- 
chased. Orders went out about the 
first part of July. It is reported that 
the government desires to obtain 
250,000 machine guns eventually. 
Very likely, Saginaw’s success with 
this educational order, and its ex- 
perience in small-parts manufacture 


generally, will prove a factor when 
quantity contracts are let. 

The fact that Saginaw allotted one- 
fourth of the contract price to new 
machinery and tooling is unusual 
with educational orders. In many in- 
stances, the smallness of the con- 
tract has prevented setting up the 
type of tooling actually needed for 
large-scale manufacture and buying 
up-to-date machinery. In too many 
cases, contractors Jiave been forced 
to do with idle equipment or to divert 
equipment to the government contract 
for a short period. Tooling, which is 
the essence of the scheme, has not 
ordinarily been developed to a high 
point of efficiency or productivity. 

New Bearing for Buick 

Buick’s 1941 models will be equip- 
ped with a new-type high-lead bab- 
bitt preeiKsion bearing, said to show 
an increase in engine bearing life 


FORD SIX FOR '41 

DETROIT— All signs point to a 
new Ford six about the first of 
the year. The OMA model, 
scrapped months ago, has given 
way to the IG, which is designed 
apparently along conventional 
lines. At least the overhead cam- 
shaft on the OMA has been 
given up. To go with the new 
engine. Ford will probably have 
a body built along somewhat 
radical lines, especially in mat- 
ters of weight saving and frame 
construction. The butt-welded 
frame may utilize rather unusual 
cro-ss-sections, made possible by 
exceptionally accurate control of 
press -shop operations. 


of over 200 per cent. Developed co- 
operatively with Moraine Products 
Division of General Motors, "Durex 
100” main bearings involve applica- 
tion of powder metallurgy. A ma- 
trix of pure copper and nickel pow- 
ders is deposited upon straightened 
strip-steel backing material. The 
coated strip enters a four-stage elec- 
tric furnace where the matrix is per- 
manently bonded to the steel by sin- 
tering. The strips are then recoiled. 

During intermediate processing, the 
matrix-coated .strip is again straight- 
ened and welded automatically for 
continuous feeding through a tun- 
nel-type vacuum machine wherein 
babbitt is flowed over the matrix In 
three stage.s. The vacuum exhausts 
air from pores in the matrix, per- 
mitting the babbitt to fill the sponge- 
like structure completely. In the 
fourth stage, the thickness of the 
babbitt is held to a close limit. 

In a third processing line, the bab- 
bitt is milled to thickness by down- 
cutting and climb-cutting, leaving 
0.005-0.010 in. for final finishing. The 
milled strip passes dlrf‘cUy to a press 
for shearing retangular blanks to 
form bearing half-shells. Blanks are 
transferred to a machine shop for 
forming, sizing and finishing prior 
to shipment to Buick. 

Buick’s new bearing is made to 
withstand operation with high com- 
pression ratios, permitting the new 
modcLs to take advantage of economy 
and performance expected from the 
now high-octane fuels to be available 
this fall. The thin layer of babbitt 
used in Durex 100 bearings will pre- 
vent, it is said, the formation of in- 
cipient fatigue cracks, and was made 
possible by development of the new 
method of bonding a hard matrix to 
a steel backing shell. IL is reported 
that the new bearing completely 
meets the requirements laid down 
five years ago for the "ideal” bear- 
ing by A. F. Underwood, head of the 
mechanical engineering department, 
General Motors Research Labora- 
tories, and now achieved for the first 
time. 

Large Airplane Factory Shift 
Made by Hall Aircraft Corp. 

The first sizable shift of an air- 
craft factory away from the coEist is 
scheduled soon, for the Hall-Alumi- 
num Aircraft Corp. will close its 
Bristol, Pa., plant and establish a 
$5,000,000 airplane factory at Dallas, 
Texas, to build bombers and pursuit 
ships for the U. S. Army. 

Dallas Chamber of Commerce offl- 
ciais indicate that executives, techni- 
cal directors, and minor employees 
will be transferred from the east. 
The new plant will employ 5,000 men 
and have a monthly payroll between 
$750,000 and $1,000,000, and will be 
the largest industrial tistablishment 
in Texas. 
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WATCHING WASHINGTON 


Machinery for national defense swings into action as increasing 
amount of red tape is cut. Question of profits holds spotlight, 
mortization of new plant capacity remains a major problem 

BY BLAINE STU0BI EFIELD 


A stiiit hah born made ou the next 
step of pioduclion amoiiR; 

mamilacturri' On the 4 700 combat 
hliips and 3 900 trainer'^ ahcadv ap 
proprlated loi cont racks are about 
ready to award as soon ils Con^rchs 
hlialchtons out the amortization 


WASHINGTON — The national de- 
fense machine still Js cliuggmg along 
in low gear It won't be ^ong how- 
eve i until it will shift into second 
h not into high Red tape is being 
cut to speed things up But ob\inuhh 
contiacts cannot be placed until the 
money Is available and ihe biggest 
Army appropriation oi all totaling 
around four billion dollais ls yet to 
go thiough Congiess And Congress 
has seived notice that il doesii t in- 
tend to be lushid off its leet again 
by piessuie to jam thiough difdise 
money overnight without adcquit? 
healings 

One of the far Lois tending to hold 
the defense rnacliine back is iht 
lack of legLslation to rlaiifv amoiiiza- 
tion rates on mw pi ml {apacit> cmi- 
htiucted solely foi detrnse pui poses 
The White House has indicakd that 
five yeai is an aLcepI iblc aTiinili/i- 
lion penoci with halt Lin di bt to bf 
wiltien off thf fii d two vus But 
the bill making sudi action If gal 
ha.sn t \(t been inlioducpfl in Con 
giess let alone parsed Tin Tn is- 
uiy adamant against any conces- 
sions to mduhtiy liasn t changed its 
mind but has be( n fenced Into line 
by Ml Roosevelt accoiding to Te- 
llable repoits 

It would be a mistake to get the 
idea that speed isii t being shown As 
an example one government depart- 
ment with equipment oideis lunning 
well into the millions and including 
hundieds of items foi the fiscal veai 
1941 expects to have all tin work 
under contract by October 1 oi shoith 
thereaftei That ls in shaip con- 
trast with the 1940 perfoi nince wdien 
awaids were still being made almost 
up to thi^ end of the fiscal yeai 

And don’t woiry too much about 
government opeiation of plants which 
would have othei than a wartime 
use True the TVA ciowd Is Itching to 
make their orpanizatioii a spearhead 
foi goveinment ownership and man- 
, agement of industries connected with 
defense activities But Army and Navy 
officials arc opposed to such shenani- 
gans saying that goveinment opeia- 
tion will go through only over then 
dead bodies Army people are well 
aware of the fact that short hours 
long vacations sick leave and the 
general lowered efficiency which seem^ 
to go with government operation 
would slow down the defense program 
If the government insisted upon run- 


ning m inuf UL lure instead ol pmati 
mclusUv s doing the job 
Governmental aisenals and Niuy 
yaids now have toiigli time enough 
trying to conipele foi labor against 
pruate industi\ An aisenal for in- 
st inci’ is pLimitted lo pa\ ihr going 
\\age in iLs local comnumit> In oi- 
dfi to change the rate the com- 
mandiiij. offieei must sec me authority 
tiom Washington pioving Unit the 
rate lias iiscii thi liiin hi ap- 
pioval IS seenred the ratv paid by 
piivati industn has gone stilJ higbei 
Tlu government doesii t move last 
enough to kc^cp ujj with pilvati m- 
dustiv Thit piit^ th amemil offlceis 
con tinlh behind Hr laboi eight ball 

Paper Plane Program 

A 25 000-plane aiici ifl piociam 
has b( ' n computed on paper tin 
dele me (ommission sivs Oeoige 
Mead Knucisins aiiciilt spetiahst 
Iia^ woikecl 0 with Airnv Navy 
ind the Biitisli a plan to standauii/e 
on existing tvpc^s What l^TH'S have 
b< r n t indaidi/ed ou is supposed to bf 
a mililnv srcnl but it’s iindci stood 
(hit the pUn meins essentullv that 
wt will eontiruR to build the plants 
w-f aio binldiiig now linnin tin m 
oul in qnanlitv without changing tin' 
sp cifications even tliiiei unit 


FEWER DRAFT EXEMPTIONS 

WASHINGTON Tlie ;)iopos»(l 
Seleclive-Sei Vice Act hi ing de- 
bated by Congipss calls foi a 
much stiulpi Intel pi etalion 
than the plan used in the Wen Id 
Wai Fe^A(l lines \vlll be ilassi- 
hccl as essential indiistiits thn 
time Pni example a min will 
not be exfmpted because he Ls i 
iivete^ n a shipyard He will be 
eni oiled and assigned lo the job 
if It IS picned that he is essen- 
tial Oidinaiy pliysical dksabili- 
tn 'i such as poor eveslglp under- 
weight flat leet and minor han- 
dicaps wdll not exempt men 
They will be listed and assigned 
to their pieseiit oi otliei duties 
as best fiLs the case Non-csstn- 
tial industries will be given time 
to replace employees selected by 
local boaids for service The 
period allowed will vary 


tangle and nc^gotlallons are already 
undei wav on the 19 000 additional 
ships the Piesident hiis asked Con- 
gresr to bm 

Fighl Over Profits 

On no aspect of tin dtleusi pio- 
giani has there been more confusion 
and vacillation than on protU resLiic- 
turns and the (‘ompinlon pioblem ol 
iinuit 1/alum oi expanded plant At 
piesenl the question Ls wide open 
until Congiess le-exainmes it and 
conti actors and contiactlng offlceis 
aie nil at sea 

Foi the past seveial yeais pio/lt 
limits ot 10 rind 12 peicenl lespectlve- 
1\ hnvr bei n li uised on builders of 
ship> and ail planes Regular plant 
tacilitics used In Executing the con- 
h lets havf been imoiti/ed in normal 
lashion while spi 1 1 il tacilitics only 
of value loi thi’ pirtlcuUii lontinrt 
could bt ihngid is i i nsi in com- 
piiting TU<^di(s DcMenninatlon of 
wlilLh (lass 1 given item lell into was 
done by tin Tn isuiy and nuinufac- 
tuiiis (and Armv and Navy offlcersi 
irmipl lined I hit thf' Tieasinv wtus 
unduly Hi lit 

LiUs' month Alun Congus jiassed 
the bills exptdilin' deiensf* (AM 
July 10 p 5I4t I II continuf'd this 
system but teduced nllowable profits 
to B \\hilf pulling amoi ti/nliun cli - 
lei mlnatums in the hands of Aimy 
and N.ivv The affected Industiies let 
out a howl and coni met lugotiallons 
promptly bogged down in flscal red 

I I pi 

La^t sli i\v was piobnblv the Pack- 
uri dufctois qualms about taking 
1h( Rolls Hovcp conti act At any rate 
Titasuiy Aimv Navy and Congres- 
sion il leadcis got togetheu tliLs month 
and came out with an ainiouncement 
that the wmj proflUs tax ligihlation 
uion lo be piesented lo Congress 
would absoib the Vinson-Tiainel reg- 
ulations in a geneial prutU limit 
afftcLing all industries rathei than 
just two Amoi tization oi defense- 
pxpandicl plant moioovei would be 
pul on d libei dli/ed ba".Ls with a term, 
piobably of five years 

This meant thtit the accounting ma- 
chineiv alicady sed up wa.s obsolete 
Until iongiess acts on the tax law 
no on'* ( an know how much pioflt 
he will be allowed or what Itf'ms 
he can considei as a cost in com- 
puting the amount of his conti act and 
his pioflts 
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H. Disston & Sons, Saw Makers, 
Celebrate lOOth Anniversary 

Henrv Disston & Sons Inc, Ta- 
cony Philadelphia, Pa , celebrating 
the 100th anniversary of the founding 
of the company Although as a pio- 
neer saw manufacturer in the United 
States DLsstonVs 65-acre plant has 
been geared to top production — 5,000,- 
000 saws and blades a year— to fill 
government oiders in the national de- 
fense program, company officials have 
planned tribute to the memory of 
Pounder Henry Disston 

Henry Disston was 21 years old 
when he founded the business in the 
basement of hLs Philadelphia home 
at a time when most saws were be- 



Greetings- lofiiitf (nsoi mtr, 
vcai old Lilli Inisif, icufer 
/>( z/n/ n f h\ p) i su/t zz/ / A zzz v 

/ h \ \tO}i } iifht as r /M pi ^ sidi z// 
J Ihssiou h look^ (zzz 1/z 
liasii f()f)l paii in tfu i t h hi iihon 

mg impuitecl fioin England Today 
the oiganization pioduces 2 000 piod- 
ucLs which aie sold m 68 difteioiiL 
countries In addition the company 
maintains branches in Tin onto. Can- 
ada, Sydney Australia, and Seattle 
Washington 

The ofllcpis ol the company aic 
S Hoi ace Disston, piesident, W D 
Disston vicc-pichident, and Jacob 
S Disston \ice-pie.sident William L 
Disston Jr , the first of the lourth 
geneiatlon ol the Henry Disston fam- 
ily, IS being tiained in the shops 

TOOL ENGINEERS JOIN A.S.A. 

NEW YORK — The American Society 
of Tool Engineers has become a 
Menibei-Bodv of the American Stan- 
daids Association and will be repie- 
sented on the Standards Council and 
Mechanical Standards Cominlttce 

Since the tool engincei is the man 
responsible for the pioduction of 
ideas conceived by designers he is 
particularly inteiested in the na- 
tional standardization piogiam 


U. S. GovBrnnient Contracts Awarded to Metal-Working Industry in 1940-1941 
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$100,000,000 ARMS EXPORTED 

WASHINGTON— From the State Do- 
partment comes the announcement 
that a total of $100 063 870 68 woith 
of arms, ammunition, and imple- 
ments of war have been exported 
from the United States during the 
year 1940, including May The larg- 


est buyer of wai materials was 
France with $53,712,110 50, Gieat 
Britain was second with $13,335,- 
OBl 15, Australia was thud with $8 - 
472, 789 62 Other heavy buyers weie 
Finland, $5,096,837, Canada, $2,657.- 
524, China, $2,421,758, Netherlands 
East Indies, $2,349,644; and Turkey, 
$1,705,800 
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J. CARLTON WARD, JR. FRANK W. CALDWELL CHARLES H. CHATFIELD 


NAMES in the NEWS 


J. Carlton Ward, Jr., has been 
elected president of Fairchild Engine 
& Airplane Corp. Until recently, Mr. 
Ward was vice-president of United 
Aircraft Corp. and general manager 
of its Pratt L Whitney Div., posts 
which he has held since November, 
lfl3B. Sherman F’airchild. former pres- 
ident, resigned to become chairman 
of the board. 

Charles H. Chatfield, director of re- 
search of United Aircraft Corp., East 
Hartford, Conn., since 1935, Inus been 
appointed executive assistant to the 
vice-president. Succeeding Mr. Chat- 
field as director of research Ls Frank 
W. Caldwell who. since 1935, ha.s been 
engineering manager with the Hamil- 
ton Standard Propellers Div. At the 
same tiihe, Earle Martin, formerly 
chief engineer of the Hamilton Stand- 
ard Propellers Div., ha.s been ap- 
pointed engineering manager to suc- 
ceed Mr. Caldwell. 

New appointments at the Vonght- 
Sikorsky Aircraft Div. in Stamford, 
see Joseph M. Barr as factoi*y man- 
ager, and James J. Gaffney a.s a.ssisl- 
ant treasurer and division account- 
ant. Tlie latter succeed.s E. H. Glael- 
tli who will continue a.s an a.ssistaiil 
secretary. William R. Robbin.s. now 
a.ssistant general accountant ot 
United Aircraft Corp., will succeed 
Mr. Gatiney as assistant treasuiMi- 
and asskstanl secretary of the Pratt 
& Whitney Aircraft Div. 

J. E. Stanton, associated with the 
Republic Steel Corp. .since 1912, lia.s 
been appointed assistant to the pres- 
ident of the Aviation Mfg. Curp. 

W. C. Morgenstern has been ap- 
pointed assistant chief en.gineer at 
Copperweld Steel Company’s new 
plant at Warren, Ohio. 

John H. Alfes, who 21 years ago be- 
gan his career in the engineering and 
production end of the automobile in- 
dustry, has been appointed ehief in- 
spector of Olds Motor Work.-^ to suc- 
ceed K. C. Plasterer, who will han- 
dle special assignments in the future. 

John M. Pricx', for the past five 
years vice-president of Ferro Ma- 
chine & Foundry Co., an affiliate 
of Oglebay, Norton & Co., was elected 
president by the boaJ'd of directors. 
Henry B. Myers, factory manager for 
the company during the last six 
years, was elected second vice-presi- 
dent. Mr. Price succeeds the late 
James S. Leitch. 

John F. Lebor, recently with the 
RKO Corp., has been appointed as- 
sistant to the executive vice-president 
of the York Ice Machinery Corp., 
York, Pa. 


William W. Barnes, manager at 
Philadelphia of Air Reduction Snle.s 
Corp., has retired after 30 year.s nf 
active work in thf‘ industry 

W. fieslip Lawrence ha.s been elected 
secretary of the Alexander Milbiirn 
Co., Baltimore, Md Mr. Lawrence, 
who became one of tlie company’s di- 
rruhors [i short time ago, .sucreeds the 
late Mr. Harvey H. Johnson. 


PLANT EXPANSION 


Edo /iiicraft Corp., College Point, 
N. Y.. will build immediately a $125,- 
000 addition to its plant. This will 
incri'ase the firm’s space for manu- 
facture of poiitoons for .sea plaiu.ss 
from 20.000 lo 40.000 sq. ft. 

Curt is-s-Wriglti Corp. will wret a 
new plant for the manu) net tire of air- 
plane propellers at Caldwell, N, J. 
The new plant, which is .scheduled to 
be completed by September will bv a 
onc'-story steel and brick .struelure 
with 230,000 sq. ft. of floor area, [iiul 
the nev unit will uiak(? the Curtrs.s 
Division oni* of the w'oiid'.s largest 
manufaeturens of aircraft jiropelU’rs, 

Warner & Swa.sey Co , Clf'veland, 
Ohio, manufacturer of liiiret latlies. 
has just completed a new addition to 
tlieir plant. 

U. S. Spring ^ Bumper Co.. 4951 
Magnolia St., Lo.s Angeles. Calif . is 
building a new addition to its factory. 
The expansion will cover an area of 
75 x 240 ft. and will co.st $1B,000. 

Air Transport Mfg. Co.. Lo.s An- 
geles, Calif., will erect a new' aircraft 
factory building at Dougherty Fiolri. 
Long Beach, Calif. The extension 
will cover an area of 30,000 sq. ft., and 
will cost approximately $65,000. 

George Gorton Machine Co.. Ra- 
cine, Wis.. has completed a 12,000- 


sq.ft. factory addition to house its 
assembly .and shipping doparlments. 

SKF Industries, Ine,. Philadelphia. 
Pa,. i.s planning construction nf a 
226.000-sq.ft. plant to be devoted ex- 
edtisivoly to the nianufaeture of anti- 
friction Ix'arings. 

Cleveland Punrh Shear Works 
Co., Cleveland. Ohio, ha.s boosted its 
production ciipRcity by 50 pei’ cfud 
wulh equipment now installed in ih(‘ 
34.t)()0-sq.lt. addition w'hieh added 25 
per cent lo its floor spare. 

Mieroinalie .Hone Corp., Detroit. 
Mich., has moved its eutiia- organ- 
ization into larger quarters. Ex- 
pansion J’epnssents an Increase of 
approximal ely 75 pej- cent, in ein- 
])loyees and over 100 per cent, in 
.space oeeupied during I hi' last 18 
m on Lius, 

Huebsch Mfg. Co.. Milwauki'e. Wis,, 
has j)urchased the General Bronze 
Corp, plant, which will junn- than 
dmihlr Uie eumpany's faeioiy .spuce. 

We.stinghouse Electric Mfg. Co., 
East Piltstaurgh. Pa., is luiiting into 
operation what is claimed to be the 
worlds most modern pln.nl for the 
production of coated rods loi elec- 
tric welding. The plant wall Jmve 
a capacity about four times as great 
as the previou.s output level. 

Lockheed Aircraft Corp.. Lo.s 
Angtdes, Calif., Ls planning a S4,- 
000,000 exptin.sion program which 
will more than double it.s present 
facilities. 

Douglas Aircraft Co., Santa Monica. 
Calif., i.s planning a $2.000.()()0 plnnt 
expaii.sion program. 

Brewster Aeronautical Corp., Long 
Island City, N. Y., has more than 
doubled Its total floor space by leas- 
ing the a.sspmbly plant of tlie Ford 
Motor Co. of that city. 
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SALES 


J. R. Kumer, Jr., hits Ix^en ap- 
pDinU^d manager of stainless bar and 
wire sales for Allegheny 1/Udlum Steel 
Corp,, Pittsburgh, Pa. Truman B. 
Brown has been made manager of 
Ludllte sales, with headquarters at 
Watervliet, N. Y., while Louis F. Lip- 
pert has been appointed manager of 
Pluramelt sales, with headquarters 
in Pittsburgh. 

D. J. Henecker and C. E. Kendall 
have been appointed as.'sistant man- 
agers of wire products sales for Jones 
& Laughlin Steel Corp., Pittsburgh, 
Pa. Mr. Henecker will be in charge 
of wire rope sales, while Mr. Ken- 
dEill will head sales of wire and gal- 
vanized sheets. Consolidation of the 
company’s wire rope sales division 
mth its wire products division, under 
J. E. Timberlake, present manager 
of wire products sales, has been ef- 
fected. 

Tliorvald L. Haines has been ap- 
pointed Chicago district manager for 
William Jessop & Sons, Inc., New 
York, N. Y. 

A. I. Richardson has been appoint- 
ed Dallas, Tex., manager for Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 

Fred L. Lawrence has been ap- 
pointed Detroit district manager for 
Coppcrweld Steel Co., Warren, Ohio. 

George W. Person, sales engineering 
department of the Norton Co., 
Worcester. hras been trans- 

ferred to St. Louis for special grind- 
ing wheel field service. J, L. de You. 
Jr., and George L. Freeman have been 
appointed field engineers of the 
Cleveland and Cliicago districts re- 
spectively. 

E. H. Anchors has been appointed 
Oklahoma City district sales manager 
for Air Reduction Sales Co., New 
York, N. Y. 

G. B. Flanigan has been appointed 
New York district manager for Chain 
Belt Co., MilwEiukee, Wis. He suc- 
ceeds W. H. Quinn, who died re- 
cently after seventeen years as.so- 
ciation with the company. 

George Campbell has been ap- 
pointed manager of the Buffalo, 
N. Y., office of General Electric Co.. 
Schenectady, N. Y. He succeeds 
George H. Calkins, who has retired 
after 41 years of service with the 
company. Ralph M. Darrin has been 
named manager of the Syracuse of- 
fice, E. H. Aussicker has been made 
manager of the Schenectady office, 
and E. B. Cuirle has been named 
manager of the Binghamton office. 


T. E. Cook has been appointed Chi- 
cago, 111., sales representative for 
Jessop Steel Co,. Washington, Pa. 
J. W Stranahan has been appointed 
to the Cleveland, Ohio, district. C. E. 
Spragg, formerly in the New York 
office, has been transferred to Hart- 
ford. Conn. 

R. T. Sleindorf has been appointed 
Chicago district manager for Chain 
Belt Co., Milwaukee, Wis. 

R. J. Steindorf has been appointed 
district manager of the Chicago of- 
fice of Chain Belt, Milwaukee, WLs. 
Mr. Steindorf has been associated 
with the company since his gnuiuation 
from college in 1924. 

L. W. Sloan, 408 Olive St.. St. LouLs, 
Mo., has been appoinled district 
sales representative in St. Louis, 
Missouri, and vicinity for the com- 
plete line of Trico Fuse Mfg. Co., 
Milwaukcei, Wis. 


BUSINESS ITEMS 


Allmetal Aircraft Co., Inc., has 
been organized in Los Angeles, Calif., 
with a capital of $500,000. Miller. Peck 
& Mill(>r, 222 Grosse Bldg., Los An- 
geles. will represent the new corpora- 
tion. 

Corsby Aircraft Corp. has been 
formed in Los Angeles. Calil., with 
a capital of $100,444. Orville A. Rogers 
will represent the new corporation at 
1212 Commercial Exchange Bldg., Los 
Angeles, Calif. 

With a capital of $1,500,000 National 
Aviation, Inc., has been organized in 
Los Angeles, CEilif, Directors arc: 
Leon Kaplan, M. H. Livingston and 
E. Burger, all of Los Angeles. The 
new corporation will be represented 
by Kaplan & Kaplan, C253 Hollywood 
Bldg., Los Angeles, Calif. 

Van Norman Machine Tool Co.. 
Springfield, Mass., has purefrased the 
Metal Saw & Machine Co., also of 
Springfield. The band saw business of 
the new acquLsition has been sold to 
the L. S. Starrett Co., Athol. Mass. 

R. S. Stokvis & Sons, Inc., New 
York, N. Y., are in a position to han- 
dle any accounts in the Netherland 
East Indies for companies which 
have lost contact with their foreign 
representatives because of war devel- 
opments. 

With a capital of $500,000, the 
Wesyn Aircraft Co., Inc., has been 
organized in Los Angeles, Calif. The 
new concern will be represented by 
William E. Gunason, 1010 Alvlra St., 
Los Angeles, Calif. 


Cutler-Hammer, Inc., Milwaukee, 
Wis., is moving its Pittsburgh, Pa., 
office to new and larger quarters at 
355 Fifth Ave, 

Michigan Tool Co.. Detroit, Mich., 
has appointed C. Howard Eden, Los 
Angeles, Calif., to handle the Michi- 
gan line of gear finishing and lap- 
ping machines and "Slne-Llne” 
checking equipment. D. E. Schellen- 
bach, San Francisco, Calif., has been 
appointed representative for the 
northern half of California. In ad- 
dition to machinery, Mr. Schellen- 
bach will also handle the "Mltco” 
line of cutting tools. 

Cowles Detergent Co., Cleveland, 
Ohio, has appointed James H, Rhodes 
^ Co.. Long Island City, N. Y., and 
Chicago, 111., as distributor for it.s 
line of anhydrous metal cleaners. 

Joslyn Mfg. & Supply Co., Chi- 
cago, 111., electrical equipment manu- 
facturer, has purchased the William 
E. Pratt Mfg. Co.. Joliet, 111., roller 
bearing manufacturer. 

Hill Clutch Machine & Foundry Co , 
has purchased the assets of the Acme 
Machinery Co., botli of Cleveland, 
Ohio, to form a new corporation, the 
Hill-Acme Company. Officers of the 
new company are: Ralph Perkiii.s, 
chairman; A. C McDaniel, president; 
Karl F. Bruch, vice-president; L. L 
Herrik, viee-president and general 
manager; Milo G. Firestone, treas- 
urer, and John R. Short, secretary, 
The combined annual business of 
these companies cxcci‘ds $2,000,000 and 
working capital will exceed $1,000.- 
000. The Acme Macliinery Co. will 
continue to operate as a division of 
the Hill-Aciiic Co., as will the Cleve- 
land Knlle and Forge Co., and the 
Canton Foundry & Machine Co. 


MEETINGS 


American Institute of Electrical 
Engineers. Pacific Coast convention, 
Los Angeles, Calif., Aug. 26-30. 

National Foreign Ti’ade Council. 
Twenty-seventh national foreign 
trade convention, San PrancLsco, 
Calif., July 29-31. 

Porcelain Enamel Institute. Fifth 
annual forum, University of Illinois. 
Urbana, 111., Oct. 16-18, 

Silver Bay Conference on Indus- 
trial Relations. Twenty- third annual 
meeting, Silver Bay on Lake George, 
N. Y., July 24-27. 

Society of Automotive Engineers. 
National tractor meeting, Schroeder 
Hotel, Milwaukee, Wis., Sept. 24 and 
25. Annual dinner, Hotel Commo- 
dore, New York, N. Y., Oct. 14. 
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ENT NEWS 


SHOP EQUIPM 

Profiling Machine Made by National 

Holds Work to Close Tolerances 


All that the opeiatoi has tn do in 
running one ol the new pinfilmg 
machines announced b\ National 
Bioach Az Machine Co 11457 Shoe- 
maker St Detroit Mirh lo to load 
and unload the two work a\ lines 
The machine is entiieh automatic 
and holds finLshecI work to a tolia- 
ance limit of 0 002 m No mechanical 
skill IS needed to opeiate the ina 
chine The work peilormed in this 
marhine is strictlv a profiling opeia- 
tioii, and is not to be confused with 
thi ee-dimensional duplicating Pio- 
niing IS restneteri to the milling nl 
piofiles internal oi external flat ni 
undercut on paits having a profde 
pattern not laigei than 6x8xJ in 
thick wheic Liu cut is ‘k in deep 
01 less on a face 'i in wid(> m less 
The piiiicipal held ol application 
ioi this Red Ring piufilei lie-, in 
(he inaiiiitactuH of paiLs foi sm id 
arms and tii tilled hieech mecli.ui- 


1 nr the duplication ol all kinds ol 
flat fam> 4ie pinflling nl all plane 
pistons and connecting lods to re- 
duce weight the piotlutLion of instru- 
ineut puls aceuiatf iiiaLhiiic jiaits 
and fleeliical equipment paits 
Ihc inaLlune ulili/es a c lose'd ciil- 
feiential h\diauh emiiu to urtuate 
its moM meiit This is claimed to 
assure fieecloin fioin dial ten and to 
give g*eatei i esponsiveness to diiei- 
tional ( hanges ol the guide* pin Tins 
svslim includes a livdiaiihi pump 
which actuates thr pistoin b\ di aw- 
ing a me isiiicd ainouiK ot hind liom 
one -^ide and ti ansftnrir' it to tlie 
othei A second pump maintains 
and ic|.ulalps tlie amount of jues- 
siiu ill the sv lem 
1 1n woik t cblf which c allies Iwm 
wuik fixLuirs moves laterallv The 
^piiicilf load ot the machine winch 
caiiKs two •'pindles one loi each 
woik station moves at a light angle 


to the direction of table mcnenumt 
These two piiiicipa] movenu'nts arc 
both levtrsible and eadi is actuated 
b> Its own hvdiaulit cvhndei Wlicn 
llic spindle head L\hndei is ivorking 
uiidei iet'cliii-T messuie the table* 
cvlliiriei is walking undei liulding 
piessuie iiiul vice vei sa Chance liom 
leedtng pussuie to liukluig piessuie 
is obtained bv dogs which opeiate 
limit switches 

A mast Cl pulleni or rum the exact 
sl/e and shape* ol the finlslu'd work 
pint is mouiiLt'd iigldlN to the bottom 
ol the woik table A guide pin inle'- 
g’lil wuth the* spindle head extends 
upwind undti the* table to cmnlact 
the peiijiheiv of tlie maslei ram 
Lot atom of 11ns me*chanisin beiieuith 
the table avoids errors caused by 
chips and dirt 

When the machine is put into mo- 
tion the guide pm tiaces around the* 
peiiplieiv of the nuislei cam Its 
motion IS giii^ d bv inainLainmg the 
cam and guide pin in contact by 
nif'nns of (hanges lioin loeditig pies- 
suic to holding picssuie fi om point 
to point in its path as lequiit^d by 
the shape ol the pattern being 
profiled 

Ciittei spindles aic indivlduallv 
inotoi rhiven Veitieal iidjustmiMit Is 
prc)Md(*cl on llie spindles to allow ten 
slight V anal ions in tool ad)UsLinent 
The tapeied guide pin is adjust I'd 
vei Lit alh bv a giaduale>d dial to com- 
pensate loi cutter wtai Force leed 
lubilcation is piovided to all bearings 
and slides 

TJie woik table eairving the hold- 
ing fixtures and the mastei piolile 
cam is oi ample pi ojiot turns to ac- 
rommoclaU' large lixtiiics Kevw'ays 
and T-sluls aie piovided Joi locating 
the sc fixtures 

Unit "Polymatic" Former 

Makes Precision Parts 

Till Pnlvniatit high speed wire 
forming and cut-oil miriiiiu was 
developed bv the Unit Muliiiuiv Co 
Rnckfoid 111 foi (he pioduclion Of 
small piecLsion sciew machine parks 
The following mac hilling oix‘i ctniLs, 
Ol a combinalinn of them aie obtain- 
able stock feed to flxc'cl oi -^wing- 
ing stop loiming and rut-ult with 
two Cl OSS slide tools and one or two 
end opei atlons These end opera- 
tions may be thieading diilllng box 
tuinlng Ol turning with a swing 
tool ind live pickup 

Tlie machine shown is equipped 
with a live pickup spindle which is 
geared to the main spindle A collet 
in the .spindle nose chuck.s the part 
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\ihilr bFin^ tut ofT iiid pit vents tin 
pieirntuit bit iJi.in^ ofl with d rt 
sultaiit bun As Liu cnllet opt ns in 
the pickup spindh the put is pushed 


A ftaluic ol T 2200 ton hydraulu 
pres'^ iccently m idt toi toiniint, metal 
aiuiaft paits by Fai i el-Bii min^hiim 
Co Int Ansoina Conn is the ton- 
Vf\n] tablts located tin loui ^ides ot 
the puss loi loading and unload- 
ing pui poses These convtyois keep 


thiouf^h a tube inside the spindle 
Thi finished pails drop at the back 
end ot the spindle entiiely separated 
fiom tht chips 

Two models ol thLs machine aie 
aviilablt Tne No 01 handles wiu 
stork to 5 32 m diamcltr and the No 
] 1 macIiiiiL will take stock up to h 
in in dnrm ler Both sves ot tin 
machine ait dvailatah either self- 
r mtaiiu d on a cast iron bise oi 
uiEinf?ed for btncli rnmintirif-. The 
maLhlin s aie motor driven and have 
piekofT ^eais foi pindle speed changes 
tnd If eel ch tiue >. Spiiidli speeds of 
tie smallfi model rant?e up to 15 000 
1 p m whilt the larger model lues 
a m ixiinum p fd of 10 OOO ipm 


Lilt puss opt 1 time at maximum 
t ipatity The hiblt s each lie equip 
ped with a movable platt n on which 
dies an mounted and caiiied into 
and out ol tin pi ess The platt ns 
aie con I lolled liom a mam eontiol 
dt sk alonRsieli Iht pi ess contiul tUsk 


Stroke of the conveyoi cylinders is 
so arranged so that the platen regis- 
ters uniformly on the pi ess bolstei 
Construction of the convtyois is such 
that they can be removed readily in 
the event that laigt dies occupjmg 
the full length and width of the pi ess 
aie to be used 

Ihe puss weighs approximately 
175 tons and stands neaily 2b It 
high While the maximum t apacit\ 
IS 2200 Ions under a hydraulic pres- 
sui t of 2500 lb pel sq in on one 
3fl-m lam md two 20-m rams the 
pump control is designed so that a 
wide lange ot h\drauhc piessuies 
ma\ b( obtained by simple adjust- 
iiunt at the contiol panel Two 
10-ln diametei single-attmg push- 
back lams laist the moving platen 
to the open positicm Dimensions of 
Iht clear space available between tie 
locls air 61 in widt and 97 in long 
Oveiall dimensions of the bottom 
ciosshead and of the moving platen 
lie 06x133 m Both the moving 
platen and the bottom ciosshead are 
provided with T- slots running the 
width of the pies^ and with 
machined sui laces fui futuie addi- 
tion of platen extensions to make the 
platen aie a 9b \ 178 in 

The pi ess has a maximum opening 
ol GO in and a maximum stroke of 
36 in Piovision has been made to 
1 educe the maximum opening to 38 
in maintaininp (lit 16 m stioke 
Closing speed is vaiiabli from 1 to 
130 111 pel min with \ piessing 
spttd of iioin 1 to 12 m pii mm 
The tnvdse oi rtUiin speed is ap- 
proximately 130 in pei mm 

Powei gfiiPialing equipment con- 
sisting of a motoi-dnvin pump 
valves piping and oil stoiage tank 
IS mounticl on top of the press The 
hydraulic piessiui pump is of the 
I itlial piston Lv pc with vaiiabh pres 
suu contiol ind is diiven by a 150 
hp 900 r p m mot oi The ( ntii e 
contiol of the puss is elTcrtpcl liom 
1 control station located neai a 
lormr of the puss This station has 
pushbuttons foi stalling the pumgi 
motor increasing and deci easing 
dowiiwaid tiavel speed a manual 
control lever electric contiol levels 
foi automatic operation of Uie pi ess 
and a pushbutton to contiol the sin- 
gle cvcle operation 

A.E.F. Standard Welders 

Made in Three Frame Sizes 

A lini of standardized spot welding 
machines available on three sizes of 
frames has been announced b\ 
American Electric Fusion Corp 2610 
Diversey Ave Chicago 111 Inter- 
changeable paiLs aie used wherever 
possible on the three sizes of these 
machines Each of the thiee frame 
Sizes is sufficiently large to house 
cithei of two transfoimers Thus 
the Type BG weldei with 10 kva 
capacity also houses the 15 kva 



Farrel-Birmingham Hydraulic Press 

Forms Duralumin Aircraft Parts 
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transformer of Type BH welder. The 
medium frame takes either the 20 
kva. transformer of the Type BL 
welder, or the 30 kva. transformer of 
the Type BM welder. Similarly, the 
large frame machine has space for 



the 40 kva. rapacity transforiiiei- used 
in the Type BP welder, and the 5ii 
kva. rapacity for the Type BK 
welder. Horn lengths for various 
throat-depths are the only part of 
these weldors to be added as orders 
are received, The most popular sizes 
of horn lengths are u,sually carried in 
stock so that shinineiiL of these 
welders can be made promptly. 


Progressive Punch Units 

Punch Sixteen Holes 

High production speed, flexibility of 
individual puneliing units to permit 
rearrangement, elimination of cam 
dies, and constant air pressure 
method of piston return are features 
of a series of self-contained hydrau- 



lic punching units, announced by 
Progressive Welder Co., 3001 E. Outer 
Drive, Detroit, Mich. In each unit 
there is a constant air pressure In 
the piston return chamber. During 
the punching stroke, this pressure is 
overcome by hydraulic pressure ob- 


tained through a separate pump. Re- 
lease of the hydraulic pressure per- 
mits the air pressure to return the 
piston, thus eliminating spring re- 
turn. 

In the accompanying illustration, a 
group of the units is mounted on a 
radial type fixture designed to punch 


16 holes simultaneously in a disk of 
'n-in. thick steel. The fixture is 
provided with a foot-actuated work 
ejector, facilitating removal of the 
punched ptirL, Additional time Is 
saved by using automatic work loca- 
tors attached to the spring stripping 
plates which hold the part In position. 


Prescott No. 11 Amalgamated Shell Turning Machine 
Uses Former-Controlled Contour Turning Attachments 


Primarily a shell-turning machine, 
the No. 11 Amalgamated shell ma- 
chine made by The Prescott Co., 
Menominee. Midi., and de.signed by 
Lucien T. Yeomans, is adapted to 
many other uses. The former-con- 
trolled contour turning attachments 
on this machine are adapted to car- 
riage.s which travel axially along the 
work. The ways of the machine are 
cylindrical ground bans of liigh car- 
bon steel, and are arranged in a ver- 
tical plane. They are 2 15 T6 in. In 
diameter, and are spaced 22 in. apart. 
The frame is of cast iron, in a full 


ran transmit approximately 100 bp. 

Upon the ways is carried a long! 
tudinaliy movable frame ha\dng a 
bearing length upon the w'ays of 50 
in. This frame carries botli the live 
and tailstock spindles and the whole 
frame travc is with liie work. The 
work Is held between the live and 
dead centers by fluid pre.ssure applied 
Eit. the tailstock. It is driven by fix- 
tures on the live spindle. The four- 
point mounting of the frame on the 
ways nuiy be considered as compar- 
able with an ordinary lathe carriage 
in which the extreme dimensions on 



box section, carried on tw'o pedestals 
which may be cast integral or as 
separate elements of the structure. 

A drive shaft, fully inclosed in the 
box frame, extends from end to end 
of the machine and ha.s projecting 
key-seated ends upon which flexible 
coupling members may be mounted 
to connect several machines in a 
group by short spacing-shafts be- 
tween the machines. The machines 
may be Independently driven, if de- 
sired. and in .such case motors on the 
floor drive to a pulley, sheave, or 
chain wheel located on one end of 
the shaft. These shafts are 1 15/16 
In. In diameter, are mounted in Satco 
bearings, and normally are operated 
at 400 r.p.m. It is claimed that they 


the ways are riipresented by a 22 x 69 
in. rectangle. The spindles are 3 15/16 
in. in diameter, and the drive to the 
live spindle is direct, from a long 
pinion which is clutch controlled. 

The tools used in this machine are 
longitudinally fixed in position and, 
in the case of a rough or straight 
turning operation, may be held in 
multiple tool holders arranged like a 
large hollow mill. The work carried 
through such a tool head Is straight 
turned. In the case of formed work 
the requirement is for a different 
tool liead upon which oppositely 
mounted cutting tools are radially 
movable under the control of a 
former. All tool heads are located by 
male and female engaging surfaces 
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upon a rigid tool carrier arm which 
Ls cast integral with the box frame 
of the machine 

The former used Is a circular sec- 
tion at all points rather than the 
usual flat surface and il is the re- 
verse of the woik to be produced 
It is generated by using a model ol 
the part as a master former Two 
rollers one on each side of the 
former engage it and by increase or 
decrease ot their center distances 
under the control of the former the 
tools are advanced or reti acted rela- 
tive to the axis ot the work This 
makes possible the use of tools on 
opposite sides of the work to ma- 
chine the same contoui Thus, a 
fine increment of cut per tool may 
be secured with double the total feed 
which would bp possible with ordi- 
nary formers and single tofils The 
tools are separately conti oiled by the 
circular former 

To change from a formed job to a 
straight turning job involves only the 
change ol the former tool head to a 
rigid tool head, oi the straight lorm 
may be turned with the former tool 
head by using a straight instead of a 
contoured former The macliine is 
operated by inserting the work to be 
turned between the live spindle driv- 
ing fixture and the tallstock centei, 
when the movable iiame is at the 


The continuous Wheelabrator Turn- 
blast cleaning unit developed by the 
American Foundry Equipment Co . 
555 Byrkit St , Mishawaka, Tnd , is 
made in various sizes lor a wide 
range of type and size of work Using 
a combination of tumbling and longi- 
tudinal tiavel oi work, togethei with 


left position of travel and the spindle 
IS ril rest The tailstock centei is 
advanced by operation of the fluid 
pressure piston and the spindle 
clutch lever and feed lever arc 
thrown into engagement At the 
(ompletinn ol the cutting operation, 
the feed automatically stops and 
the spindle is stopped, the tailstock 
center is withdrawn, and the woik 
lemovcd from behind the tool head 
The feed lever then is thrown into 
reverse* and the rapid traverse re- 
turns the movable frame to position 
ini anothei cycle oi opeiation 
Capaeitv of the machine is for 
shells fiom 75 to 105 mm , and it will 
machine such unusual contours as 
the 81 inm ‘ avocado” shell The 
time estimated foi a 105 mm shell, 
with appiopiiate tooling, is 1 min 
For shoiter shelK of less diameter, 
the time is proportionately less The 
design of this machine is such that 
chip disposal ls not a problem, even 
when using carbide- Lipped tools 
The space direellv below the spindles 
and tools is entirely clear, and it is 
possible to use floor chutes chip 
cnishers or conveyois, as desiied, to 
handle the chips Actual offset of 
the center line of the spindles from 
the face of the box sectioned frame 
IS 11 in Weight of this machine 
is approximately 5,500 lb 


a double width blast from a wide 
Wheelabrator, this machine is 
claimed to surpass in productive 
capacity any previously offered barrel 
type blast equipment The desired 
cleaning of all parts is made possible 
by tilting the mill to the piopei 
angle, by vaiyiiig the speed of the 


tumbling barrel, and by using the 
proper abrasive In order to insure 
full exposure of work to the blast, 
both Lhe angle of the barrel and the 
speed of the apron are made vari- 
able. as diffeient types of work re- 
quire different longitudinal speed 
and tumbling speed within the barrel. 

Any conveyor system can be used 
for feeding parts to the cleaner and 
the cleaned castings can be dis- 
chaiged into tote boxes or onto a 
conveyor system The work to be 
cleaned is carried through the blast 
barrel on an endless apron -type con- 
veyor which constantly tumbles and 
cascades the work, thereby com- 
pletely exposing all surfaces of every 
piece to the full effect ol the 
abrasive blast 

In the Wheelabiator prOLCSs, 
abrasive fiom an overhead storage 
hopper IS fed by gravity thiough a 
chute and control case to the center 
of a wheel which rotates at high 
speed By centrifugal force the abia- 
sive is thrown from the wheel upon 
the product being cleaned oi pre- 
pared A cast alloy impellei lotates 
with the wheel proper and carries 
abrasive to an opening in the sta- 
tionary control cage where it dis- 
charges to the blade section of the 
wheel At this point, the abrasive 
IS picked up by the iiinei ends of 
the t hi owing blades and gradually 
IS acceleiated in its passage to 
the peripheiv of the wheel The 
final throwing velocity is the result 
of radial and tangerilial forces 
Change in diiection ot the blast 
is attained bv tinning the con- 
ti ol cage which changes the position 
ol Lhe opening Any tvpe of finish 
tan be obtained on the woik b\ the 
propel selection of size and type of 
abrasive Light metal parts can be 
given a satin finish oi sand and 
scale can be blasted from castings 
forgings, heat-treated parts, stamp- 
ings and similar products 

Aber Cherrying Attachment 

Fits Most Milling Machines 

A cherrying attaclimenr offered by 
Aber Engineering Works, 1613 Flett 
Ave , Racine. Wls . fits both vertical 
and horizontal milling machines ol 
most types, and makers it possible to 
cut sharp coiners, channeLs, undei- 
cuts, hollows and concave areas in 
dies and odd shapes to a variety of 
depths and diameters A standard 
cutter LS used for roughing woik then 
to remove the final 0 015 to 0 020 in , 
a special cherrying cutter ls used 

The attachment is graduated for 
adjustments around 360 deg and each 
unit has an individually calibrated 
scale to determine work angles The 
only part requiring lubrication in this 
attachment is the worm driving gear, 
which should be grcase-Iubricated 
every three months Two bolts loosen 
the cutter driving gear housing to 
accommodate different diameter cut- 
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Regulates Tumbling Speed and Flow of Work 


552 


AMERICAN MACHINIST 


Bliss Improved All-Steel Press Brakes 

Employ Electrically Operated Friction Clutcli 





ters Cone pm beannp points can be 
separated to accommodate cutteis 
from \ to 3 in In width Special 
form cutters foi finlshinf* odd shaped 
woik can be used in this attachment 

“Ang-Lite" Units Illuminate 

Deeply Recessed Areas 

Desjiincd to piovlde liRht at taii- 
ous angles iii deepl\ lecesscd aiea^ 
wheie (,aielul inspection is nccessirv 
Ana^Lites made* by Dia^mostic Ul- 
tia Lite Co 170 Bioadwav New 
Yoik NY aie fabiicatecl lioni 
Luc*<e They are hancl-toohd and 
aic >aid to be pi icticalh unbieik- 
ible They aie made in vinous stock 
shapes and ^i/cs with V ‘ and k in 
diameter at the thieidcd likI Ihc 
handle of Ihe Ang-Litc umL is a 
spcciaUv designed pocket flishlight 



unit with a telescopic metal sleeve 
which shields the light source and 
contains removal ble reducing bush- 
ings into which aie sciewed the 
threaded end of the Lucite shapes 
When in operation there Is approxi- 
' mately 50 to 75 candle power of light 
at the point or Up vaijuig with the 
lengths and degree of the angle 
Electiic units available with a small 
plug-in type transformei equipped 
with a 7 ft cord and ^ witch operat- 
ing on a c only will gtve appi oxi- 
matelv 100 to 150 candle power of 
light The Lucite pieces are inlei- 
changeable fioin the pocktt light 
unit to the transformer unit 


Latest addition to the line of all-steel 
pi ess biakes made by F W Bliss 
Co 53rd St and Second Avc Brook- 
lyn N Y Js the No E-12 machine 
shown It has a capacity of 'i \ 144 
in in mild steel Deflection m Lh 
bed and slide is held to a minimum 


by gcneiously piopoi Honed beam 
membei s 

An electncalh opciatecl liiclion 
clutch designed t pr(lalJ\ loi I31i>s 
pits^ brake is employi cl on this 
mi(huic Bronze bushings ait u ed 
toi the eccentiif shall and inteuiK- 


G. E. Speed-Variator Unit 

Provides Ranges to 16:1 Ratio 

The Chieial Electric Co Schenec- 
tady N Y has deicdopid as a stand- 
ard unit a foinpletr speed-vai latoi 
( quipment opciating Irom an ac 
souire of supply to piovide \mc1p 
ranges of adjustable speed by means 
ul the geneiatoi voltage contiol 
scheme Each equipment consists of 
fin adjustable speed d c motor an 
adjustable vollage niotoi -gt nei atoi 
set with contiol and a scparalcly 
mounted genei a tor-field iheosLat 
Standaid speed ranges aie available 
up to 16 I I alio 

The adjustable-speed d c motor 


diate shaft beaiing A V-belt motoi 
drive is emploved The intei mediate 
geailiig is lubiicated bv oil oi giease 
in oil-tight housings Guaids uu 
employed to letain lubi leant s for the 

Luge] gears 

Specifications loi llic biakc shown 


flic H-i lf)llows (Jistance between 
houangs 150 in depth nt gap 12 
Hi stioke ol slid! \ in, adlustmeiiL 
of lide by iiiotoi C in clislaiici liom 
bed t(] slide with sliokc clown and 
rid 111 Imfiit Lip 12 ill speed of opei - 
ation 10 sLinkrs peu minute 


can be moulded dire el 1 a on the 
diiven machine with Ihe speed- 
changing contiol mounted neaiby 
The units are designed lo opeiate 
fiom Ihree-phase 60-cycle 220- 440- 
ancl 55()-\oU ac power The potenti- 
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ometer-type generator-field rheo- 
stat provides speed changes in small 
increments over wide ranges. The 
speed variator is suitable for many 
industrial applications where adjust- 
able speed has a direct bearing on 
control of quality and efficient out- 
put of the driven machine. 


Hopkan Spring Fastener 

Will Not Vibrate Loose 

An improved fastener with a spring 
locking button has betm developed 
by Hopkan Rivet Co., 12B-130 
Latham St., Pittsburgh, Pa., for use 
in the same manner as present speed 
nuts and screws. Tt presents a fin- 
ished appearance In exposed places. 
The spring locking button and fast- 
ener is so designed that it will not 
loosen from vibration when assem- 
bled. 

The fastener stud, having a head 



and shank, is inserted from one side 
of the assembly and the spring lock- 
ing button, which can be made in 
any size or shape, is applied with a 
specially developed tool. The shank 
Is tapered toward the end and Is pro- 
vided with a number of parallel 
grooves. A spring in the locking 
button engages tlie grooves in the 
stud to hold the assembly together. 
These fasteners can bo made from 
any type of alloy. 


FabriSteel Machine Sets 

"Fast-On" Lock Nuts 

A Special machine for setting "Fast- 
On” lock nuts where large-scale pro- 
duction is required, has been devel- 
oped by FabriSteel Products, Inc., 
Kerr Machinery Bldg., Detroit, Mich. 
The nuts are fed from a continuous 
rotating hopper which has a capacity 
for 1,000 nuts of ^j-in. size. These 
nuts are fed to an anvil where the 
clutch Is tripped and tht^ “Fast-On” 
nut Is locked Into place. The machine 


has a speed of 200 r.p.m. and. on the 
assembly of small parts, it is claimed 
that 2,500 lock nuts easily can be set 
per hour. 

The machine has a non-repeating 
clutch, the crank is locked in dead 
center po.sltlon and only then can 
the machine be tripped. As fast as 
a nut is Ux^ked into place, another 
nut Is ted into position ready to be 



installed. Height of working position 
above floor can be adjusted from 34 
to 39 in., assuring the operator a 
comfortable working position. Safety 
anvil design eliminates the possibility 
of overloading the machine or stall- 
ing the motor. 


Vernon Profiling Attachment 
Applicable to Contour Milling 

A profiling attachment has been de- 
veloped by Machinery Mfg. Co., P. O. 
Box 155, Vernon Branch, Los Angeles. 
Calif., for use on the Vernon com- 
bination vertical mill and jig borer. 
The sliding head of this attachment 



Is so constructed that the attach- 
ment easily can be engaged and dis- 
engaged. The attachment was de- 
veloped especially for small lot 
machining ol irregularly shaped 
forgings, but it also is applic.able to 
contour milling from wood, plaster 
or plastic models. 


Atlantic Grinding Wheels 

Handle Difficult Metals 

To meet the need for special grinding 
wheels for efllcieiit use on the more 
difflcult metals, Atlantic Abrasive 
Corp., 51G Pearl St., South Braintree. 
Mass., has introduced two new types 
of wheels. The Type L. A, is a 
hard-tempered wheel for general use 
on aluminum, copper, zinc, brass, 
iron, steel and stellite. Wiieels made 
in the finer grain sizes of this type 
are claimed to be ideal for precision 
grinding. The Typi* S. C. ls a soft- 
tempered wheel, made in all grain 
sizes from coarse to fine, and de- 
signed for fast, clean grinding of 
metals such as stellite, carboloy and 
alloyed steels. Both of these wheels 
are made with a new synthetic bond 
which is said to make them run 
cooler under the toughest grinding 
conditions. Clogging and glazing are 
said to be eliminated, as i.s the 
danger of burning. 


Rotor Pneumatic Grinders 

Use Small Wheels 

The Rotor Tool Co., 17325 E. Euclid 
Ave., Cleveland. Ohio, has announced 
two new productldn-type die grind- 
ers for use with wheels ranging from 
^ to in. in diameter. The No. 


M-B25 grinder shown features an ex- 
tension of cither 13 or 26 in. for 
cleaning up the inside of shells. 
The side to center clearance of this 
machine is reduced to ^2 in., weight 
is 7 lb. The No. M-826 grinder is 
designed for getting into otherwise 
inaccessible places, the side to center 
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distance being only 19 32 m Speed 
of this grinder is 17,000 or 21,000 
r.p.m., weight is 2'i ib Various 
types of handles, such as sleeve twist, 
spade, button safety or right-angle 
throttle, are used interchangeably on 
both of these grinders The manu- 
facturer states that the motors of 
both units have ample power for 
holding high load speed for fast cut- 
ting and long wheel life. 

Sullivan Type Q Compressors 

Have Cushioned Air Valves 

The Sullivan Machinerv Co. Michi- 
gan City, Iiid , now is offering a 
group of small air compres‘^or"j 



known a.s Type Q units Thesi com- 
pressors are air cooled, singh' and 
two-stage and range in capacity Iroiii 
2 8 to 4 57 cu it iier mm with oper- 
ating pressures of lOU to 200 lb pci 
sq. In under c'ontinunus loads I’hc 
pressures under intermittent loads 
are 150 to 500 lb per sr| in 7’hese 
Type Q compressors have cushioned 
air valves, a balanced ciankshafl. 
taper roller main bearings, Lynite 
connecting rods, semi-steel pistons 
positive lubrication a co)3pei intri- 
cuoler, chrome nickel cylinders and 
a dust-proof crankcase Automatic 
starting can be fiiniisl.cd Units art' 
available bare, base mounted oi lank 
mounted, for V-belL drive from an 
electric motor or air-cooled gasoline 
engine Motor sizes range fiom to 
10 hp 

Crucible Offers "Rezistal" 

Stainless Steel Electrodes 

“RpzLstal” stainless steel electrodes 
developed by Crucible Steel Co of 
America, 405 Lexington Ave . New 
York, N Y for the electric arc 
welding of stainless steel, combine 
stainless base wire and a coating em- 
ploying recent developments in flux 
coating coniposltion These electrodes 
are of the extruded flux coated type, 


a^ssuring conccntncily ol coating and 
stability of arc for all poshion weld- 
ing The coating is designed to pre- 
vent oxldntiDu of the weld metal, and 
to maintain virtually the same chem- 
ical analysis and phj'sieal properties 
of the deposited metnl as :)f I hat 
in the parent metal Tne slag pro- 
duced by the coating is ea.sy to 
remove Six standard type*, ol t) t\se 
electrodes are available foi the vari- 
OLLS stainless steels They are aiail- 
able 111 diameters irom 1 IG to m 
and m 9- 11-. and 14-in lengths 

Ergolyte Arc Welders 

Have Glass Insulation 

Two conUniioiLs ac arc welders have 
been made available by the Ergnlyte 
Mfg Co . 3644 Lawrence SI , Philadel- 
phia, Pa All controls and sockets on 
these welders have been brought into 
full view on a sloped panel, elinn- 
iiating the necessity for crouching to 
selecl heats or make adjustments 
Heats may be selecicd m gradual step> 
over a wide range Translormei in- 
sulation is double spun glass 

Tnese weldei.^ employ a broken 
wa\e curriMil produced bv a special 
transloimer winding wlaicli, it is 
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claimed, makes tnem stable and quii'l 
111 operation regardle.ss ol how un- 
steadily the eleclrotles aie lield The 
No 160 model has a cm rent lang'’ 
of 15 to 160 amp The No 250 weldci 
shown has a cuirent range of 15 to 
250 amp. Tliese welders opinate on 
single phase or on one phase of two 
or thiee phase circuits 

New Timken Bearing Series 

Are of Standard “SS” Type 

The Timken Roller Bearini’ Cu , 
Canton, Ohio, has put into produc- 
tion a new bearing senes of the 
standard "SS” type Tlie first bear- 
ing m this series is No 9285-9220, 
with a cone bore of 3 in , outside 


diameter ni 6 m and width of I?.; 
m At 500 r p 111 this bearing bus n 
ladial capacUy of 6,255 lb and a 
thrust capacity of 8,710 lb The Nos 
9100, 9300, and 9000 bearings ol the 
"SS" type have also been redesigned 
to reduce tlie outside diHineters and 
width of each series while still main- 
taining th(‘ same load carrying 
cnpacilies These sen(\s in uddiLion 
U) those now available m the “SS" 
type provide a wide ning(‘ ol capaci- 
ties, vailing m tone bores lioni h 
to 12*.. in The “SS” serle . are single 
row healings with sleep tup and 
eoiit angles '^he^ are dengnecl 
prlniarllv to handle those loading 
eondUions where tlirusi loads mo 
large compared to the radial loads 

Guth Plastic Diffuser 

Made for Fluorescent Lamps 

A plastic deviee whirh snaps on to a 
fluorescent lamp to reduce glare fioin 
bare lamps has been made available 
by the Edwin F GuUi Co , 2615 Wash- 
ington BIvti St Ijouis, Mo Tills device 
is called the “P-F-C" i plastic flunre.s- 
cent channel* and is tipphciible for 
botli 1- and 1 -In lamps These chan- 
nels are 'available in flvi' tolors, white, 
hglit blue, yellow pink and pale green 
The\ aic shatLi'i -proof 

Detroit "Titan" Hoists 

Plug in Lighting Circuits 

Thi' “Titan' electric ht)isl made In 
251) 500 anti 750 lb capacities by Dc- 
tioll Hoist (V Machmi* Co, B201 
Monow H( Detrtiit Mich is u com- 
pletely inclosed mill ol compact con 
stint lion matte tor lumi) ■'Ockcl jilug 
m. or for power cncuits Hoisting 
speeds iLinge up to (10 t1 ptT min. 
Thi‘V an' made lor hook or trolley 
suspensions 

The hoist mechanl.sm hn^ unlv two 





gear reductions, a cone warm of con- 
tinuous area coultUi and a set of 
helical gc.irs An electiic solenoid 
biake capabl. )i sustaining Ihe lull 
load Is provided on the hunt motor 
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as standard equipment. This brake 
is fitted with molded brake liners 
and has a continuous duty solenoid. 
Independent of the solenoid brake, 
the locking action of the cone worm 
In the hoisting mechanism positively 
holds the load at any point 

Enerson Electric Motors 

Have Pressed Steel Frames 

A lini‘ of shaded pole electric motors 
in pressed steel frames has been an- 
nounced by the Emerson Electric Mfg. 
Co., 20BB Washington Ave.. St. Loui.s, 
Mo. These ventilated motors are 
available in two frame sizes, with ca- 
pacities ranging from approximately 
1/400 to 1/25 hp. 

The small frame is furnished with 
a detachable strap base and the large 
frame can be furnished with rigid 
saddle base or resilient hub mounting. 
All ratings can be furnished without 
base, with extended through-bolts for 
stud mounting. Frames are equipped 
with self-allgnmg wool-packed, oil 
impregnated bearings. These motors 
are suitable for vertical operation, 
with shaft end up. 


Stackbin Welded Bench 

Used Alongside Machines 

All-welded steel construction gives 
this machinist’s bench, made by 
Stackbin Corp.. 42 Troy SL , Provi- 
dence, R. I., life-long rigidity without 
periodic tightening of bolts or rivets. 
Originally designed to be used along- 



side machines, the top of this bench 
is in. thick steel, shelves are No. 14 
gage steel, and legs are heavy angle 
steel. The bench can be equipped 
with a lock drawer, if desired. The 
model illustrated has a 20 x 24 in. 
top and is 30 in. high. These dimen- 
sions can be varied to suit Individual 
requirements. 

Bristol Pyrometer Controller 

Operates in a Vacuum 

Moving parLs in the control circuit, 
such as motors, depressor bars, toggle 
switches and open contacts, are elimi- 
nated in the electronic pyrometer con- 


Lroiler developed by the Bristol Com- 
pany, S. Main St., Waterbury, Conn 
The pointer of the Weston millivolt- 
meter movement Is not engaged or 
retarded at any point within its nor- 
mal operating range, thereby leaving 
it free lo continuously indicate the 
temperature under control. This 
mea.sunng unit is equipped with a 
cold-end compensator, insuring high 
accuracy. 

Control is accompli.shed by means 
of a new electronic circuit, using a 
single high-outpul vacuum tube of 
the all-metal type. A milliammeter on 
the front of the instrument indicates 
the condition of the control circuit 
at all times Due to the use of a 
■‘Millivac” relay, the control is ex- 
tremely sensitive to changes in tem- 
perature at the thermocouple. The 
entire operating mechanism of this 
relay is totally inclosed in a vacuum. 
A lull description of the controller is 
given in Bulletin No. 544 

Van Dorn Saw Table 

Holds No. 85 Quick-Saw 

A portable saw table has been de- 
veloped by Van Dorn Portable Elec- 
tric Tools, Towson, Md., to convert 
the No. 85 Quick-Saw to .saw table 



use for maintenance operations. Tlii' 
saw table ol the portable saw locks 
in place in the center of the table 
top and all depth and angle adjust- 
ments of the portable saw can be 
made in saw-table use This table is 
made of heavy gage metal with de- 
mountable legs, an adjusting ripping 
guide and clamps to hold the saw in 
place. 

Small Vertical A.C. Motors 

Offered by Fairbanks -Morse 

A line Of integral horsepower, verti- 
cal. .single-phase motor in sizes from 
'i to 5 hp has been announced by 
p’airbanks Morse &l Co., 600 S. Michi- 
gan Ave., Chicago, 111. These motors, 
because of their electrical and 
mechanical characteristics, are 
claimed to be adaptable for opera- 
tion in isolated localities where they 
will receive little attention. Design is 
such that dripping or splashing water 
will not reach vital parts under 
normal operating conditions. Oper- 


ating speeds are 1200, 1800 and 3600 
r.p m. All 1800 r.p.m. and slower 
motors are built in the repulsion- 
start induction-run type. The 3600 
r p ni. ratings start as a repulsion 
motor, and as the speed rises, the 
imbedded squirrcl-cage winding in 
the rotor picks up a large portion of 
the load automatically. 

Porter- Cable Radial Arm 

Supports Speedmatic Saws 

A radial arm unit for supporting 
“Speedmatic” electric hand saws has 
been dt'veloped by Porter-Cable Ma- 
chine Co., Syracuse, N. Y. Lo speed 
maintenance operations. When a 
radial sawing machine is required, 
the shoe is removed from the Speed- 
matic saw, and the motor unit 
mounted on the radial arm. 

This radial saw has several advan- 
tages: the arm moves back clear of 
the table so that stock can be ar- 
ranged quickly for sawing, the arm 



provides a stroke of 26 in , the nb 
guides may be placed to the rear so 
that stock 65-m. wide may be halved, 
and the arm may be raised 7S in. by 
means ol a large handwheel The 
regular adapter permits tilting the 
saw unit 45 deg A special adapter is 
available which will permit tilting 
the saw 90 deg Cut-off capacity 
IS V 2 . 111 . deep with a 26 in stroke, 

Stearns Magnetic Separator 

Reclaims Metal Turnings 

A double magnetic pulley separator 
unit, designed to separate brass and 
iron turnings and borings has been 
built by the Stearns Magnetic Co., 
Milwaukee, Wis. By combining two 
magnetic pulley separator units in 
one machine, rapid separating of 
these materials is effected. The top 
unit consists of a 15 -in diameter 
magnetic pulley, 30 in. wide with 
vanner edge belt and tail pulley, and 
the lower unit has a 12-in. by 30 in. 
magnetic pulley. The material Is 
fed either into the bulk hopper or 
into the chute below. In the process 
of separation, the coarse material is 
picked up by the upper magnetic 
pulley, while the lower magnetic 
pulley unit serves as a refining or 
secondary separation Long and odd- 
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IMPORTANT^zkMQijiyf Tooi 

APPLICATIONS AT GISHOLT ARE 

0/ STEEL 
/O CUTTING 


Sharing in common with other leading machine tool 
builders the abrupt increase in demand that has caused 
the operating rate of that industry to soar from 52.5% in 
January 1939 to 92.5% in May 1940, Gisholt Machine 
Company early sought to more extensively employ 
cemented carbide tools as one means of increasing 
machining production. 

To meet the problem of applying carbide tools eco- 
nomically on the small-lot, diversified work typical of 
the machine tool industry (as compared to continuous 
production applications), Gisholt adopted the following 
procedure: 

1. A carbide "'application man” was appointed within 


the plant to control all use and maintenance of car- 
bide tools. 

2. Ten basic styles of carbide tools were designed for 
general purpose use on 00% of the work in the shop. 

3. Two grades of Carboloy—one for steel, one for all 
other metals — were selected for universal use. 

4. A uniform method of carbide tool application was 
set up and adequate grinding facilities provided. 

Result to date has been a 30% average increase in 
production on more than 1000 jobs to which Carboloy 
tools have been applied. 

A 12-page booklet gives complete details. Write for 
your copy. 



CARBOLOY COMPANY, INC DETROIT, MICHIGAN • Chicago * Cleveland • Newarh - Pillsburgh • Philadelphia • Wertesler, Mass. 

CARB 

TUNGSrfN CAKBtDS— TANTALUM CAKBIDT — TITANIUM CAHBIDt 



FOR CUiriNG DRRWING, JHRPING, EXTRUDING RIHRIJ AND NON-METAllKS * FOR REDUCING WEAR ON EOUIPRIENT OR PRODUCTS TOU UIE OR WARE 
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shaped pieces are fed into the lower 
chute. This separator can be furn- 
ished in a wide variety of sizes and 
combinations. 


“Hygrade" Lighting Units 

Designed for General Use 

Employing two 40- watt fluorescent 
lamps, the No. C-101 “Miralume" 
fluorescent lighting units offered by 
Hydrade Sylvania Corp., Salem. 
Mass., is a 100-watt unit dtvsigned lor 
genera] commercial Illumination. In 
this unit the lamps and chassis are 
housed in a triangular shaped, glass - 
paneled shade. Over- all dimensions 
are; length, 49 in.; width. 10 in.; 
height. 4^ in. Units are available 
for operation on either 110-125 volts 
or 220-250 volts. 60 cycle A C. The 
fixture comes assembled and wired, 
complete with lamps. 

Westinghouse D.C. Wattmeter 
Operates from Ammeter Shunt 

A direct current wattmeter which 
operates from a standard 50-millivolt 
ammeter shunt has been announced 
by the Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. Construc- 
tion is similar to that of the usual 
d.c. shunted ammeter, except that 
the magnetic fleld is produced by an 
electromagnet energized from the 
line voltage. This magnetic circuit 
is made from Hipernik, an alloy of 
iron and nickel. Existing shunts and 
long, small wire shunt leads as for 
ammeters may be used for the cur- 
rent circuit of these wattmeters. 
These Instruments are available in 
the conventional 5h--in. square or 
7 hi -In. round switchboard cases. 

Production Counter 

Uses Plastic Wheels 

The Production Instrument Co., 702- 
06 W. Jackson Blvd., Chicago, 111. 
offers the "Silver King" mechanical 
counter for industrial applications. 
This counter is the result of four 
years of development during which 
each operating function of the 
counter has been studied. Number 
wheels now are made from bakehte 
plastic, reducing by 85 per cent the 
weight that must be started and 


-Mopped with every count. Unbreak- 
able windows of reinforced plastic 
material are used. Action of this 
counter is said to be so positive and 
effortless that a model on test 
counted at the rate of 60,000 per 
hour, and on long runs at the rate 
of 36,000 per hour. Although not 
designed for these high speeds, they 
are indicative of the long life claimed 
at normal speeds. 


Packer Compositinn Applicator 

Driven by Electric Motor 

A compact, self-contained applicator 
for automatically applying butting 
compounds to butting wheels has been 
developed by the Packer Machine Co.. 
Meriden, Conn. Tliis applicator oper- 
ates independent of any external 
cams, projecting lugs, and is not de- 
pendent upon butting machine speed. 
It now is standard equipment on all 
“Packer-Matie” automatic polishing 



and butting machines, and can be 
attached to all types of butting ma- 
chines. Smooth, uniform application 
of composition is claimed. 

Tlie composition liolder on thi-^ 
applicator will hold blocks ol any 
size up to 8 in. wide. Length of cake 
is not limited to the usual commercial 
sizes. Wheel face and cake can be 
the same widUi. The motor unit im- 
parts a smooth, regular rocking mo- 
tion of the composition cake to the 
butting wheel. The unit is driven by a 
1,20 lip luoLorized reduction unit 


New Wrinkle Offers “Wrintex” 

for Facilitating Finishing 

Tlie "Wrintex" resin developed by 
New Wrinkle, Inc., Dayton, Ohio, is 
claimed to produce a wrinkled tex- 
ture under any and all conditions. 
The solution contains 60 per cent 
resin by weight in 40 per cent Xylol. 
The high solid content permits a 
wide range of solvents for after-thin- 
ning. 

The solution will stand the addi- 
tion of ail equal volume of napli- 
tha, if the naphtha is stirred in 
gradually. Immediate baking Is not 
necessary. "Wrintex" enamel has 
been allowed to air-dry overnight 
and then has been baked. It devel- 
oped the same texture as a panel 
placed in the oven shortly after 
spraying. The flnlsh baked hard. 
When reduced for free spraying, it 
will bake hard in one hour at 200 F. 


H.-V.W.-M. Insulating Joint 

Suitable for Steam Lines 

An improved hose-type insulating 
steam Joint has been developed by 
the Hanson- Van Winkle-Munning 
Co., Matawan. N. J. This joint con- 
sists of a special seamless rubber 
tube, compounded to resist steam 
and heat, covered with plies of 
strong, closely woven duck. Between 
these plies are placed layers of in- 
sulating rubber. A heavy gage cover 
is applied on the outside of the joint. 
Each Joint is 8 in. long and is built to 
stand 100 lb. steam pressure. It is 
furnished complete with hose clamp 
on each end for attaching to stand- 
ard pipe. The joints are claimed to 
be fully adequate for all of the 
normal conditions of acid and other 
chemical handling equipment in 
plating rooms. 


Cleveland Arcb Beams 

Made for Tramrails 

A new series of tramrail arch beams 
for overhcRd materials handling sys- 
tems with loads up to five tons has 
been announced by the Cleveland 
Tramrail Div., The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 
This series consists ol tliree different 
sizes of arch beam. No. 3000 has a 
depth of 12 in. and a weight of 28 
lb per ft. Having the same depth. 
Beam No. 3100 weighs 33 lb. per ft. 
No 3200 has a depth of 15 in. and 
weighs 50 lb. per ft. This arch beam 
is a compound section consisting of a 
wide flanged T-member to which is 
welded a specially rolled rail. The 



vertical member of this T-section is 
arched at regular intervals, reducing 
the weight to a minimum without 
sacrificing strength. The wide top 
flange adds stiffness and prevents 
buckling of the beam, even when 
used for very long spans with heavy 
loads. 


McKenna Metals Announces 

Tungsten-Titanium Carbide 

A new grade of Keimametal tung- 
sten-titanium carbide alloy, which is 
said to combine unusual hardne.s.s with 
toughness, has been developed by 
McKenna Metals Co., 103 Lloyd Ave., 
Latrobe, Pa. Listed os Grade K3H, this 
alloy is recommended as a tool tip 
material for light finishing cuts and 
for fairly heavy continuous cuts on 
steel of all hardnesses up to 550 Brln- 
ell. Tool tip.'^ of this material are sup- 
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plied In three itandard shapes, or In 
special shapes made according to re- 
quirements Kennametal KIH has a 
hardness of 79 0 Rockwell C and a 
strength of 210,000 lb pei sq in on 
the transverse lupture test 


Post Transparent Medinin 

Blue Prints Like Ink 

Ink like opacity from hard drawing 
pencils Ls claimed for a transparent 
medium that ls not a tianrig clotn 
and not a vellum, offeied by the 
Frederick Post Co . P O Box B 03 
Chicago, 111 Blue punts made from 
drawings produced fioin ordinarv 
hard drawing pencils on thLs medium 
have a solid background and sharp 
white lines On “Blaclirie” prints the 
detail Ls solid and shaip, and tlie 
background is unifonnlv wliite 
Standard rolLs aie 20 yd long and 
30 36 42 or 54 in wide It also is 
available in plain or punted sneets 
Tlie back or reverse side ol this 
"PTM” Ls dust protected by the ict 
gla/ed finLsh, similar to the reveisc. 
side of tiacing cloth The siuface is 
moistui e-proof 


Kirkland Indicating Lamps 

Have Small Lens Diameter 

A molded plastic unit foi use in indi 
eating lamp scivicc' has been in- 
nounred by the H R Kirkland Co 
Morristown, N J Known as the 
No T2 unit this deuce has an ex- 
tremely small lens diametei which is 
said to make it suitable foi iiian\ 
applications wheie huger niiits lan- 
not be used So constiuct(*ci ns lo 
allow a full 180 deg of light over the 
lens cap even under ra\s of stiong 
exterior light this unit also incorpo- 
lates an Anti-false color leatuic 
That is the plastic shell and lens-cap 
are molded in the same coloi making 
each unit a matched set In this 
way dangei of inserting a wiong 
color lens cap into the unit n kept at 
a minimum Available loIois aic led 
gieen, amber, blue and milky white 


Eclipse Extension Gun 

Sprays Ceilings Easily 

The Eclipse Air Brush Co 390 Paik 
Ave Newaik N J has placed on 
the maiket an improved T\pe EX 
extension spray gun for painting 
large surfaces beyond the natural 
reach of the opeiatoi without the use 
• of scaffolding and staging The ex- 
tension gun is supplied in lengths up 
to 12 ft , and the operatoi can paint 
an average wall and ceiling Vrithoiit 
having to climb It is also used foi 
painting laige surfaces such as lail- 
1 oad cais and ship hulls This gun 
has a detachable gun gup contiul 
and different lengths of shaft can 
be used in the same gup The shaft 
turns in the grip so that the spiav 
can be directed as required The 


( adx trtistmfi 1 1 

Modem Flame Gutting Methods 


Save Time 
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spray head is supplied in either of 
the two standard models to insure 
proper application of all types of 
materials. 


U. S. Pyramidal Base Motor 

Aligns Motor and Pump 

A pyramidal base motor developed by 
U. 8. Electrical Motors. Inc.. Dept. 
33, B0-34th St., Brooklyn, N. Y., does 
away with the possibility of misalign- 
ment which often develops in connect- 
ing a horizontal centrifugal pump to 
its motor. The mounting is an in- 
tegral part of the motor. The motor 



support on which the pump casting 
is attached carries the load of the 
pump, instead of permitting any of 
the weight to be imposed on the 
shaft. This design may be iLsed for 
any machine where perfect align- 
ment is essential. In addition to the 
driving of centrifugal pumps. 


Ward Leonard Midget Relay 

Has 1 Hp. Capacity 

Ward Leonard Electric Co., Mount 
Vernon, N. Y., has made available a 
midget relay known as Bulletin 105. 
Designed for ilsc on either a.c. or 
d.c., this relay is available with con- 
tacts arranged for single pjle, norm- 
ally open, normally closed or double 
throw, 

The relay is rated to handle ap- 
proximately 1 hp., and is furnished 
with coils for operation on standard 
voltages up to 115 volts at standard 
frequencies. With over-all base di- 
mensions of 2% in. xl^s in and an 
over-all depth of D- In., the relay 
can be mounted In the standard wall- 
type pushbutton box. 

Scherr "Mague-Blox" Angle 

Holds Parts on Chuck 

The “Magne-Bilox’' angle Iron offered 
by George Scherr Co., 12B Lafayette 
St., New York. N. Y.. Is designed for 


holding work of all types on magnetic 
chucks. Tlie angle iron consists of 
a series of steps measuring 3/16, %, 
1 5/16 and 1% In. wide upon which 
may be placed pieces for surface grind- 
ing without complicated clamps and 
attachments. Over-all dimensions ot 
the block are 3x3x7'^:: in. With the use 



of a sine-bar or a bevel protractor, 
work requiring grinding operations 
at various angles may be laid out 
and fastened to the side of the angle 
iron. 

Van Dyke Lighting Unit 

Designed for Metal Workers 

Van Dyke Industries, 2900 Halsted St., 
Chicago. 111., offer a No. 5000 adjust- 
able fluorescent lighting unit for fac- 
tory applications. The arm on this unit 
has three extension joints which per- 
mit the light to be thrown in any 
direction. Fittings are available for 
bench, wall or pipe mounting: all of 
these can be used with the standard 
arm. The units are available for either 
a.c, or d.c. operation. 

This company also is ofTering a 
s('.rew-in socket fluorescent lamp 
which is suitable for use over produc- 
tion lines and for general illumina- 
tion wherever fluorescent lighting is 
desirable. It is supplied for either 15 
or 20 watt fluorescent tubes, and is 
listed as the No. 3001 unit. 

Hart Milling Fixtures 

Save Set-Up Time 

Suitable for work on drill presses, 
shapers, surface grinders or milling 
machines, these set-up fixtures de- 
veloped by Hart Machine Co., 26 
Mather St., Dorchester, Boston, Mass., 
have semi-steel bodies and Z-metal 
clamps. These fixtures arc available in 



four sizes for to 5 in. round stock. 
T-slot blocks are removable on all 
fixtures. These blocks measure in. 
on the smaller sizes, and -tt in. on the 
large size. 


Hunter Sensitized Linen 

Phutoprints from Drawings 

A sensitized linen that will reproduce 
a master positive copy from a pen- 
cil drawing for use in every respect 
like a tracing, has been brought out 
by Hunter Electro-Copyist, Inc., Syra- 
cuse, N. Y. This copy is made by con- 
tact photoprinting in ordinary office 
light, with complete elimination of 
ink tracing by hand. The trade name 
given this product is “Heccotex ’. It 
IS sized and waterproofed to take an 
office-light emulsion with a non-hala- 
tion backing. The linen does not 
shrink or stretch when immersed and 
therefore makes possible true-to-scale 
printing of blueprints or other types 
of drafting room reproductions. The 
linen is available in 12. 18, 34 and 36- 
In. rolls, as well as in cut sheets. 

Cutler- Hammer Breaker 

Has Insulated Neutral 

Cutler-Hammer, Inc., 205 N. 12th 
St., Milwaukee, Wls., has announced 
a change in the case construction 
used with Type MB Multibreaker 
assemblies. The device now has an 
insulated groundable neutral combin- 
ing the construction of the insulated 
and the grounded neutral. Simply 
inserting a screw in a tapped hole of 
the insulated neutral bar grounds the 
neutral and the case. These assem- 
blies are available with from 1 to 16 
breakers which can be arranged for 
2 or 3 hole solid neutral circuits for 
a c. service. Units are furnished in 
flu.sh and surlat'c mounting types. 


NEW MATERIALS 


"Vicalloy” Alloy Developed 
By Bell Telephone Laboratories 

“Vicalloy” a magnetic alloy of re- 
markable qualitips. was announced 
to the American Physical Society not 
long ago by E. A. Nesbitt and G. A. 
Kelsall of Bell Telephone Labora- 
tories. New York, N. Y. Composed of 
cobalt, vanadium and iron, the alloy 
can be made to hold more permanent 
magnetism than any commercial 
material. In addition, it can be 
drawn and rolled --a property not 
posse.ssed by other permanent mag- 
net materials of importance. For 
example, it has been rolled into tape 
1 500 in. thick and l/'20 in. wide. 

Taking its name from the initial 
letters of its three components, the 
new material Is composed of 6 to 16 
per cent vanadium, 30 to 52 per cent 
iron, and 36 to 62 per cent cobalt. 
From the molten state it is cast into 
an ingot, which is hot-swaged to !4 
in. diameter. It then is drawn into 
wire or rolled into tape as desired. 
When in final form, it is heat-treated 
to develop its magnetic qualities. It 
is permissible to use a heat-treat- 
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ment that will not be harmful to 
most high-permeability materials 
Thus it is possible to weld such pieces 
to the magnet and heat-treat them 
both together 


TRADE 

PUBLICATIONS 


ABRASIVES Information concern- 
ing recent improvements in abrasive 
snagging wheels for foundry and 
billet grinding is provided in Bulletin 
No SA-62, published by Abrasivi Co . 
Philadelphia, Pa 

ARC WELDERS Information on 
the construction and application ol 
translormer type welders is available 
in a booklet published by the Glenn- 
Roberts Co , Inc , of Oakland. Calit 

BALANCING MACHINES A de- 
scription of a line of static and dy- 
namic balancing machines lor J orat- 
ing and measuring unbalance in 
rotating parts has been published m 
booklet form by Gisholt Machine Co , 
Madison, Wi.s 

BALL BEARINGS Booklet No R-ll 
issued by New Departure Div Gen- 
eral Motors Sales Corp Biistol 
Conn , IS their 1940 edition of Bail 
Bearing Interchangeability Tables 

BEARING ALLOYS Lunnm Bear- 
ing Co , Buffalo, N Y bus published 
a 7n-page supplement to its Engi- 
nreis’ Handbook, containing details 
of the physical and metallut gic il 
properties ol latest non-feiious beiii- 
ing alloys 

BELT CONVEYORS A 4H-page 
illustrated bookie I describing applica- 
tions of mechanical elevating and 
conveying eciuipmeiit has been pub- 
lished by Link-Belt Co , 307 N Mich- 
igan Avp , Chicago, 111 

BRAZING A leaflet issued bv 
Charles Hardv Inc , 413 Lexington 
Ave , New York N Y discusses piop- 
erties of “Powdei -Bi aze" for low- 
temperature brazing 

BROACHING MACHtM S Bulletin 
Nos 23001 and 24001. published bv 
the Oilgear Co 1302A West Bruce 
SL , Milwaukee, Wis illustrate and 
discuss the operation ol vertical sur- 
face broaching machint's witli auto- 
matic shuttle tables 

CARBOLOY Engmernng Bulletin 
' No GT-120, entitled “Recoiiiiiunda- 
tions for Machining Steel ” published 
by the Carboloy Co . 11149 E Eight- 
Mile Road. Detroit. Mich , provides 
12 pages of detailed information con- 
cerning proper use of Carboloy-tipped 
tools in machining steel 

CHART A wall chart entitled “Helps 
for Sheet Metal Men.” offered by Ni- 
agara Machine & Tool Works. 637-697 


Northland Ave , Buffalo. N. Y. tabu- 
lates circumferences and arras of 
circles, provides fractional and deci- 
mal equivalents of U S gage sheet 
iron, and includes lormulas lor esti- 
mating metal lor duct work 

CHITCKING AND TURNING Bul- 
letin Nos lOR. 110 and 111, offered 
Potter A: Johnston Machine Co 
Pa\^ tucket, R I describe and illus- 
trate the features of automatic 
chucking and turning machines 

CLAD STEEL Jessop Steel Co . 395 
Green St Washington Pa has 
Issued a 24-page booklet containing 
considerable information and speci 
flea Lions concerning ‘Sfl\er-PU“ 
stamh'ss clad steel 

(’LEANING A leaflet offered b> 
Wa^ne Chemical Products Co , Delioit 
Mich discusses metliods ol cleaning 
paint spia> bootlis 

CGUNTERBORES Catalog No 33R. 
offered by Eclipse Counterboie Co, 
7410 34 SL Aubin Ave Detioii Mich 
includes pnees and sizes ol countei- 
bore tools 

COUPLINGS C’atilog No 443 is- 
sued by Fall el-Binumgham Co 344 
Vulcan St Buffalo N Y . contains 
44 page^ of dc'sign and luigmeering 
data concerning a line ol “Gearflex" 
couplings 

CRANES An illustrated booklet 
which desciibes cianes to be used In 
loimdries, machine simps, railroad 
shops etc IS offered bv Whiting 
Coip Harvey, 111 

(TITTERS GRINDERS Pamphlet 
No 1317-B issued by Geoige Gorton 
Machine Co. Racine Wis notes 
prices and illustiates an mciea^^ed 
volume ol small tools and accc'ssoi u‘s 

CU TTING SPEEDS Conversion tables 
showing r p m required lor turning 
bai slock at sin lace spc'pcls ol 90-330 
It pel mm with ‘*Ki‘nn.imel ill cai- 
bide Uiols have been made available* bv 
McKenna Metals Co, 103 Llovd Ave* 
Latrobe, Pa 

DIE HAKDENINC; A six -page illus- 
tiated folder No S-Rf)41 ciieiilaUcl 
from Dept 8-N-4B Westingliouse 
Electric Mig Co East Pittsburgh 
Pa give^ descriptive details ol a die 
hardening electric luiiici(_e 

DIE-MAKING (4rob Brothers, 
Grafton, Wis , has issued a two-page 
leaflet winch ilhislrates and describes 
a new die-making machine 

DIES AND VISES A 26-pagr folder 
cnculated by the Producto Machine 
Co, Bridgeport. Conn illustrates 
new stocks of die sets, acce.s.mi les 
and machine vises 

DRILLING AND TAPPING —Edlund 
Machinery Co, Cortland, N Y, has 



YOUR HORIZONT.I 
FILLETS WILL CO A 
LESS MADE WIT : 



THE HEAVY COATED “HOT ROD" 
THAT PROVIDES CLEANER WELDS 
AT HIGHER CURRENTS 

Specinlly dBiigned for high ipetd hori- 
xonlal nilsf wolding, Murex Fillex Eltc- 
IrodvK hBlp rsducB wBlding coili. 

Evbh ol high ompBrogBi, FilUx EIbc- 
Irodes producB lOund, BVBnIy propor- 
lionBd flllttlt wllhoul undBrcufling and 
wilh D minimum of ApollBr Slag li Bosily 
removed, retulhng in real lovingi in 
lime on multi-pais worh Weld eurfacee 
ore emoolh and weldi require liMle or 
no cleaning. 

Write and o»lf Id hove Fillex demen- 
Blroled on your horizonlol fillet welding 
opplicolioni. 

METAL & THERMIT CORPORATION 
120 Broadway, New Yorli, N Y 

AIbnny » Chit-Ugo • Cincinnati 

Driroil • Minnpapoli\ • PiUiburgh 
San Franciico ■ Toronto 
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DoAll Makes 

Dies 

for Ceramics 


in ] JOth 

0 ' 

Former / 


XllllU (^i|rap 




Photograph ahows ceramic parts, some 
as small as 1/ 16" sent us by Sutpakoii 
Laboratories oi Pittsburgh. They write: 
"We are pleased to mail you ceramic 
somples. Note these are miniature 
parts. Dies are made ot Mangana Steel 
and our DoAll 'walks right through' 
the most complex design in from V4 to 
1/10 the usual time. The DoAll Is 
one of our most versatile and lime 
saving machines." 


FASTEST METHOD 
TO (TIT ALL METALS 


A moderately priced, rugged pre- 
cision machine tool that replaces shap- 
ing. milling and lathe work with 
enormous savings of lime, labor and 
metal. Cuts out internal and external 
shapes from any metal up to 10" 
thick. 

Used in large and small plants in 30 
countries by manufacturers of all kinds 
of metal goods, machine parts, dies 
and tools, appliances, equipment, motor 
cars, oirplanes, also by ship builders, 
railroads, arsenals, etc. 



LM a fai'tuiY 
tiailirri man 
biliiu a Do- 
All to your 
plant a n il 
show you 
what It ilOBji, 
whiit It laves 
on your own 
woi k. 


FREE — 


DOALL 

BAND SAWING 
lAND FILING 
lAND POLISHING 

A- 


Nsw Handbook on Contour Machining — I5B 
pages of valuable malal working helps. 


ConlinentuI Machines, Iiu*. 

1310 S. Washington Ave. Minneapolis, Minn. 


□ Send data on the DoAll AM-7 

□ Send Free Handbook 

Name 

Address 


Is.sued two Illustrated bulletins con- 
cerning a line of drilling and tapping 
machines. No. 103 contains 8 pages 
covering the Nos, 4B and lA ma- 
chines, while No. 101 provides 8 
pages of information concerning the 
Nos 2B and 3B models. 

DRILLS Whitman & Barne.s, 2108 
W. Fourth St., Detroit, Mich., has 
is.supd a 4-page leaflet entitled "The 
Right Drill for Every Job," which 
de.scribe.s six types of drills for vari- 
ous materials. 

FILES Nicholson File Co., Provi- 
dence, R. I., has issued a four-page 
pamphlet de.scribing a file to be used 
on slainless steel and other alloy 
steels. 

FILING TOOLS A four-page circu- 
lar No. D-357 which describes filing 
machines has been published by 
Continental Machines, Inc., 1301 
Washington Ave South, Minneapolis, 
Minn. 

FLEXIBLE COUPLINGS A 12-page 
pamphlet issued by Charles Bond Co., 
617-G23 Arch St., Philadelphia, Pa., 
provides specifications of several types 
of flexible couplings. 

GAGE BLOCKS A leaflet issued by 
Johansson Div., Ford Motor Co., Dear- 
born. Mich., provides prices of chrome- 
plated Johansson gage blocks. 

GEAR ACCURACY A four-page 
lolder, circulated by National Broach 
& Machine Co., Detroit, Mich., ex- 
plains the operation of gear checking 
equipment. 

GEAR BOBBERS Bulletin No. 21B, 
cuTulated by Gould die Eberhardt, 
Newark, N. J. describes a new line 
of universal manufacturing type gear 
hobbing machines. 

GEARS A 7-page folder circulated 
by Cross Gear & Machine Co., 32.S0 
Bellevue Ave., Detroit. Mich., Illus- 
trates the features of a gear tooth 
burring machine. 

GEARS A 52-page booklet contain- 
ing a number of articles on factors 
affecting gear production has just 
been released by Michigan Tool Co,, 
7171 E. McNichols Rd., Detroit, Mich. 

GEARS Catalog No. 39, published by 
Illinois Gear & Machine Co., 2108 
N. Natchez Ave., Chicago, 111., includes 
prices and engineering data on many 
types of cut gears. 

GRINDERS Brown & Sharpe Mfg. 
Co., Providence, R, I„ has issued a 
20-page booklet which describes and 
illustrates a wide variety of grinding 
machines. 

GRINDING 24 pages of informa- 
tion and data concerning internal 
grinding equipment are provided in 
Form No. 30, issued by Bryant 


Chucking Grinder Co., Springfield, 
Vt, Specifications of the Nos. 16-16, 
16-A, 16-28, and 16-38 grinders are 
included. 

GRINDING AND BORING MA- 
CHINES "Precision Grinding & 
Boring Machines," a 106-page book- 
let offered by the Heald Machine Co., 
Worcester, Mass., describes and illus- 
trates a complete line of internal 
and surface grinding machines. 

GRINDING WHEELS The Norton 
Co.. Worcester, Mass., has issued a 
three -page pamphlet showing in- 
stances which indicate the value of 
consulting engineering service to re- 
duce grinding costs. 

HAMMERS Bulletin No. 1275 pub- 
lished by Chambersburg Engineering 
Co., Chambersburg, Pa,, describes 
the working of a new type pneumatic 
forging hammer. 

HOB SHARPENERS A machine 
used for sharpening straight and 
helical shaped hobs and form cutters 
is described in Pamphlet No. 4, issued 
by Barber-Colman Co., Rockford, 111. 

HOISTS Catalog No. G-1 circulated 
by Coffliig Hoist Co., Danville. 111. 
illustrates the operating and con- 
struction features of hoists. 

JIG GRINDER Marburg Bros. Inc., 
90 West St., New York, N Y. 
describes the operation ol a precision 
jig grinder m a tour-page folder, 

LANDIS "The Story of Landis Tool 
Company," a 16-page illustrated 
booklet issued by Landis Tool Co., 
Waynesboro, Pa., discus.ses the com- 
pany’s history, progress and per- 
sonnel. 

LATHE OPERATION The Atlas 
Press Co., 1022 N. Pitcher St., Kala- 
mazoo, Mich, has published a man- 
ual of lathe operEition to provide 
authentic inlorrnatlon for owners of 
lathes and other types of metal cut- 
ting machines. 

LATHES The R. K. LeBlond Ma- 
chine Tool Co.. Cincinnati, Ohio 
features the construction of a light- 
weight lathe in a 4B-page booklet. 

LATHES Three booklets issued by 
the Sidney Machine Tool Co., Sidney, 
Ohio, describe construction and oper- 
ation features of toolroom lathes. 

LATHES Catalog No. 50. published 
by South Bend Lathe Works, 226 E. 
Madison St., South Bend, Ind., con- 
tains 48 pages of information con- 
cerning the 9-in. "Workshop" pre- 
cision lathes. 

LEATHER BELTING A 24-page 
booklet offered by the Chicago Belt- 
ing Co., 113-125 N. Green St., Chi- 
cago, 111., discusses the economic 
operation of leather belting in power 
transmission. 
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LEATHER BELTING Two folders 
circulated by J. E. Rhoads Son, 35 
N. Sixth St., Philadelphia, Pa . sum 
up the advantages of Tannate flat 
leather belting for power transmis- 
sion. 

METAL SAWING Bullrtin No 50, 
published by the Peerless Machine 
Co , Racine. Wis illustrates the con- 
truction of a hydraulically operated 
metal sawing machuie. 

MILLERS New dial type milling ma- 
chines, available in plain, universal 
and vertical types are fully described 
in a 2B-page catalog. No M-868, pub- 
lished by Cincinnati Milling Miiclune 
Co , Cincinnati. Ohio 

MILLING ATTACHMENTS Design, 
engineering and operating ff'atures of 
"All Angle" milling attaehmenls, ai-e 
provided iii an eight-page illustrated 
bulletin ofTered by Fray Machine Tool 
Co, 515 W. Windsor Road, Gleiidak , 
Calif. 

MILLING MACHINES The operation 
01 high speed vertical milling ma- 
chines IS featured in a four-page 
1 older published by Blank Buxton 
Machinery Co . 620 N Mechanic St 
Jackson, Mich 

MOTORS Details of Geneial-pui- 
pose imiver.sal motors made flat to 
occupy minimum space aie provided 
in leaflet F-8494, available trnm Dept 
7-N-20, Wc'stinghouse Electric A’ 
Mfg Co, Easl PiUsbiii gli. Pa 

MOTORS All B-page illustrated 
folder No GEA-29ir)A issued by the 
Geni'ral ElleeLnc Co, S^heni'c tad> , 
N Y, teatures the design and apiili- 
catioii oi a new capacitnr-moloi 

OVENS Catalog No 107, published 
by the Gtdinrich Corp , Skillman Ave 
and 35th SI. Long Island Citv, N Y.. 
d(\scribes the operation and design of 
ovens and dryers for industrial heat- 
ing processes 

PILLOW BLOCKS Bulletin No A- 
325 issued by Dodge Mtg Corp . 
Mishawaka, Iiid . contains iniornia- 
tion covering their Dodge-Tiinken 
double interlock pillow lilock and se- 
lection tables 

PIPE TOOLS A 24-prige booklet 
issued by Beaver Pipe Tools. Inc , 
1940 Dana Ave . Warren Ohm 
describes construction and lists prices 
and sizes of pipe tools 

PLUG GAGES "Pilot’' cylindrical 
pli^g gages, a new product, are 
described in an illustrated 4-page 
bulletin OfTered by Pratt & Whitney, 
Div Nile.s-Bement-Pond Co , West 
Hartford, Conn. 

PORTABLE TOOLS Black & 
Decker provides complete specifica- 
tions of an extensive line of portable 
electric tools in its 64-page illustiated 
1940 catalog 


PRESSES Operating features of 
double crank presses are outlined in 
Bulletin No. 64-F published by Ni- 
agara Maehme Tool Works, 637- 
697 Northland Ave , Buffalo, N. Y. 

REAMERS Specifications of “Go A: 
Go” hogging reamers are included in 
a 4-page illustrated folder, No lOB. 
offered by Goddard A: Goddard . 
Detroit, Mich 

ROTARY MACHINE Bulletin No 
7r)-A issued by Niagara Machine A: 
Tool Works 637 697 Northland Ave 
Buffak) N V includes illusi rations 
ol a completf' me ol machines loi 
pei forming (he varical uperalioiis in 
sheet melal shops and production le- 
quirements iii the nianuiaetuie of 
metal pioducls 

SCREW DRIVERS Booklet No 135. 
circulated b\ Stanley Tools. New 
Britain. Conn presents an illustrated 
desiiiptmn of a wade vaiiety ol screw 
drivers for industrial use 

SC REW-MACTIINE TOOLS Brown 
A Sluupe Mfg Co. Provulenee. R I, 
has published an 84-pag(‘ illr^l rated 
loo.se-leaf catalog providing speciliea- 
tions and operating reeoninuuidations 
toi an extensive line ol screw-in.i- 
thine tools 

SCREWS The Bristol Co. Water- 
burv Conn notes pnei's and sizes 
ol screws with the mulLiple-sphne 
design in Bulletin No 840 

SHELI. FORCHNG B.ildwin-Oines 
shell lorging pies f‘s, which are made 
111 three sizes lor shells troni 40 to 
180 mm. are described in Bulletin 
No 110 offered by Baldwin South- 
wark Div . 'rhe Baldwin IjOComoLive 
Woiks. Pliiladeljihui. Pa These 
piesses are manufactuied under ex- 
clusive license Irom Omes-Conti- 
nental, Holland and readily can hi' 
eonve’ted to standard universal forg- 
ing machines 

SHELL MAC’HINES Bulletins pub- 
lished by The Prescott Co , Menom- 
inee, Mich , describe the Nos 21 
and 23 "Amalgamated" shell turn- 
ing macliines designed by Liieien I 
Yroinans The No 21 machine will 
swing 13 in over the former carnage 
and has a carnage travel ol 39 in 
The No 23 machine swings 27’* in 
ovei the ways and lias a 44 in. 
carnage tiaveJ 

SOLDERING IRON Hexaeon Elec- 
tric Co , 161 W Clay Ave , Roselle 
Park, N J. has just published cata- 
log No 100 which Illustrates and 
describes a complete line of electric 
soldering irons 

STEEL EQUIPMENT To describe a 
eoinplete line of steel fabricating 
equipment Bulletins Nos. 49 and 50 
have been published by Hannifin 
Mfg Co , 621 -631 So Kolmar Ave , 
Clncago, Til 


STEEL HARDENABILITV Bulletin 
Senes No. 320 published by the Uni- 
versity of Illinois Engineering Ex- 
periment Station. Urbana, III , and 
sold for 70 cents, contains mlorma- 
tion on the hnrdenabillty of carbur- 
izing si eels 

STEEL PRODUCTS The 1940 Scullv 
slock list nnd reference book con- 
taining 254 pages ol inlonniUion es- 
sential to users of steel products has 
been published bv the Scully Steel 
Products Co . 2364 So Ashland Ave , 
Chicago, 111 

THREAD CITTING Limdis Ma- 
chine Co. Inc, Wayne.sboru, Pa 
offers a bulletin which describes the 
application ol ihreiul cutting ilie 
heads thread cutting machines, nnd 
collapsible laps 

THREADING A folder now being di.s- 
tributeri bv Landis Machiiie Co , 
Waynesboro. Pa , illustrates miinj ma- 
chines in lh(‘ Landis line. 

TURRET LATHES Jones and Lam- 
snn Maclnm* Co Springfield. Vt 
provides a catalog which includes di- 
mensional diagrams, photographs, 
and general tlescriptlons of turret 
lathe tools 

V-BELTS B F Goodrich Co. 
Akron. Ohio, describes fraclloiial- 
liorsepower V-belt design.s In u 24- 
page catalog section No 2180 

V-BELTS Catalog Section No. 151, 
issued by Allis-Chalmers Mfg Co , 
Milwaukee, Wis , provides engineer- 
ing information on multiple V-belt 
drives 

WELDED CHAINS The American 
Chain Ai Cable Co , Inc , Bridgeport , 
Conn has piibli.sheri ii new edition of 
Catalog No 365 on welded chains 

WELDING Lincoln Electric Co , 
Cleveland, Ohio, has Issued a 6-page 
Illustrated tolder. Bulletin No, 427, 
entitled "How to Build Your Own 
flngine-Dnven Weldei ’ 

WELDING Bulletin No GEA-3313. 
i.ssued bv General Electric Co., Srhe- 
neetady, N Y.. provides 8 pages of 
inlnrmation eoiicernmg the No 
CR7503-G weld recorder for use with 
spoL-wclder.s 

WELDING A guide to the welding 
of commonly u.sed metals has been 
printed In Chart No 4464 by Ijinde 
Air Products Co , 30 E 42nd St . New 
York, N Y 

WELDIN G Weld c r Specifleation 
Bulletin No 336. Issued by Lincoln 
Bdectric Co., Cleveland, Ohio, con- 
tains 4 pages Illustrating construc- 
tion and u^e of the 20()-anip “Shield- 
Arc Junior” engine-driven welder. 

WELDING ACCESSORIES A 4-page 
bulletin, No CE-10 describing weld- 
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ing helmets and other accessory pro- 
tective equipment, has been made 
available by Mine Safety Appliances 
Co., Braddock. Thomas & Meade 
Sts., Pittsburgh. Pa. 

WELDING CONTROL A four-page 
folder No. F-B451-A, circulated by 
Wcstinghouse Eleclru- & Mfg. Co., 
East Pittsburgh. Pa., describes a 
method, without movable parts, to 
control resistance welding. 


NEW BOOKS 


Training Procedure— B?/ Frank Cush- 
man, consultant in vocational 'pro- 
cedure. Federal Security Agency, 
C/. S. Office of Educatioi^. 229 pages. 
John Wiley & Sons. 440 Fourth Ave., 
New York. $2.50. 

Tlie growing demand for skilled 
men in many branches of industry 
together with the continuance of a 
high degree of unemployment has 
suggested to many that the answer 
may be found in vocational training. 
Consequently, the book is timely. 

Ml’. Cushman's volume deaLs spe- 
cifically with the training of em- 
ployed personnel. He does not at- 
tempt to minimize the benefits of 
trade schools or other means of af- 
fording broad educational opportu- 
nities, but in order to treat more 
fully one angle of the subject, he 
llmiUs hLs topic to improvement in 
the performance of work. 

The author treats his subject logi- 
cally. He starts with the planning 
and organization of training classes. 
He dtscasses the putting-over stage, 
during which the plans are trans- 
lated into action. He outlines the 
means of appraising the results of a 
training program, and in realizing 
these results into manufacturing im- 
provements. Lastly, he describes the 
need of maintaining the gains thus 
achieved. Too many programs, for 
one reason or another, tend to slump. 
ThLs danger can only be avoided by 
stimulating a continuity of interest. 

Mr. Cushman’s work is designed 
not only for those in immediate 
charge of training programs, but for 
executives responsible for company 
policies upon whicli such activities 
depend. 


Turret Lathe Operator’s Manual — 
By W. K. Bailey and J. R. Long- 
street. 240 pages. Published by The 
Operators' Service Bureau of the 
Warner ct Swasey Co., Cleveland, 
Ohio. $2.50. 

Written especially to help the 
operator of a turret lathe to do 
better Job with less effort, this book 
outlines methods, short cuts and sug- 
gestions which were compiled by men 
who have spent a large part of their 
lives with turret lathes. It has been 
written expressly for the man In the 
shop, is easy to read and ea-sy to 
understand. There are more than 


360 Illustrations, including many de- 
tailed drawings. Incorporated as an 
appendix is a data section giving 
recommended speeds and feeds for 
turret lathes, tool angles for both 
high speed steel cutters and carbide 
cutters, as well as much informa Lion 
on standard thread sizes. 

The addition of a turret to the 
metal turning lathes some 90 years 
ago made it possible to machine 
identical parts without constantly 
changing cutters. Since that time 
many improvements have been made 
in the btusic design of turret lathes, 
as well as in tools and tool holders 
available for use on both job-lot and 
mass production work. Of particular 
interest in this book is a discussion, 
in the latter chapters, of permanent 
tooling set-ups for bar work and for 
chucking work. Tlicse set-ups arc 
arranged so that the large and heavy 
tools are permanently mounted in 
their logical order on- the machine. 
If necessary, for certain jobs, the tool 
stations can be back- indexed, or 
skip- indexed, to suit the require- 
ments of the job, but the flanged 
tools themselves are not changed 
from one turret face to another. 
Ordinarily, the extra machine-hand- 
ling time required to skip- index is 
less than the time that would be 
required to remove these tools from 
the machine, or to change their posi- 
tion on the turret. The lighter tools 
in the universal set can be arranged 
in various combinations to adapt the 
tools in the permanent set-up to 
each particular job as it comes along. 


Dictionary of Metals Ik Their Al- 
loys — Edited by F. J. Camn\, editor 
Practical Engineering. 245 pages. Dis- 
tributed by The Chemical Publishing 
Co., 148 Lafayette St., New York, N. 
Y. $3. 

Grass-indexed for ready reference, 
this dictionary of metals and their 
alloys contains descriptions of the 
ineLals, their compositions and char- 
acteristics. The book includes in- 
formation about practically every 
known metal, and almost every type 
of commercial metallic alloy. Where 
necessary, historical facts have been 
included in the text. The dictionary 
is supplemented witli special sections 
on plating, polishing, hardening and 
tempering, metal-spraying, rust- 
proofing, chemical coloring and use- 
ful tables. 

Written in England, this dictionary 
contains references to many Euro- 
pean alloys not in common use in the 
United States. Where the spelling 
of the name of a metal is different in 
the United States and in England, 
both spellings are shown. 

This book should be especially val- 
uable to those engineers, production 
supervisors and purchasing agents 
who must be familiar with all metals 
and their alloys, particularly when 
references sometimes must be made 
to European designations. 


Oxy-Acetylene Welding for Begin- 
ners — By J. W. Oiachino. The Man- 
ual Arts Press. Peoria, III. 96 pages. 
$1.48. 

As indicated by the title, this book 
is distinctly for the beginning 
student of welding. The series of 23 
lessons represenls the scope of work 
which must be mastered before one 
can become an expert welder. Each 
is accompanied by brief explanations 
of needed apparatus, safeguards, use 
of tools and methods of procedure, 
followed by questions which clinch 
the information presented in the 
given lesson. Lessons are arranged to 
be carried out in Uie order presented. 
Ill addition to the le.sson.s. the book 
contains seventeen projects to give 
the student an opportunity to apply 
his knowledge of welding to a prac- 
tical purpn.se. An abundance ol clear 
illustrations aids greatly in present- 
ing the inform a lion. 


TO THE EDITOR 


Not All Youth’s Fault 

Dear Sir; 

Your interesting editorial “On 
High-Nosing the Dirty Worker" is 
worthy of comment. To all of us 
who have served our time in tdie 
shop, the term “mill worker” Is pref- 
erable, as cleanliness Is a most im- 
portant attribute in things mechani- 
cal. To me. nothing smells cleaner 
than a well-kept shop under full 
production. To the mill worker who 
Is interested in liis job, it is just lik(‘ 
the smell of the sawdust ring to the 
circiLs lover . . . 

Speaking of high -nosing the mill 
worker, I do not believe that youth 
Is altogether al fault . Wiiat we need 
is to establish greater confidence ui 
biLsiness through the general public; 
to mvenst more capital; to utilize in- 
vention and discovery to invigorate 
business and thereby create more 
jobs so tlial the young fellow of texlay 
can have an opportunity to serve his 
time in the sliop with the older, more 
experienced workman. The youth has 
.sometliing the older workman needs, 
and so with the older worker. 
Through this medium, better em- 
ployee relationships can be set up by 
promoting loyalty to one another a.s 
well as to the employer. 

There are many fathers who hope 
their son,, will have a better chance 
than they had. Let’s give the youth 
ol today that better chance. ThLs Is 
the way we can help create the great 
men you mention and many more 
Edlsons and Ketterings. Gf‘nius Is 
only great patience, but will die 
without opportunity. 

Sincerely yours. 

H. M. Brightman 
Assistant to President 
Columbia Steel & 

Shafting Company 
Pittsburgh, Pa. 
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and new-equipment pages in 
American Machinist first. 



WHAT’S 

MEASURE FOR SUCCESS 

Every so often we, like you, get 
embroiled in conversation with some 
one who insists on asking if a one- 
inch plug will go in a one-inch hole. 
You know how such conversations 
run. Eventually you get around to ex- 
plaining about allowances and toler- 
ances, and perhaps you pin your oppo- 
nent down to admitting he doesn't 
really know what he means when he 
specifies a one-inch plug or hole. Once 
you get him on the defensive you're 
almost sure to go on about the science 
of measurement, about its limitations, 
both theoretical and practical, about 
latest developments in the art. 

For it is an art. Down through the 
centuries man has perfected it, until 
now we can measure — accurately — 
almost anything under the sun. So 
universal is the practice of measure- 
ment that the fundamentals have 
nearly been forgotten by most of us. 
To our mind there’s nothing better 
than a review of basic principles as 
preparation for the more advanced. 
Thus we respectfully recommend C. 
C. Street’s article beginning on page 
‘)65, which discusses some elementary 
and not-so-elementary aspects of 
direct and comparison measurements. 
It's the first in a series on measure- 
ment for production- -a scries which 
will include five articles in all. Mr. 
Street is chief engineer of Federal 
Products (Corporation, so knows the 
ms and outs of measurement for pro- 
duction — or vice versa- about as well 
as anyone. 



C. C. Str^ef, left, proves his point to John 
Warthen, Federal Products chief designer. 
Eventual oufeome: greater accuracy. 


SLICK 

Now that production is again hum- 
ming, the problem of proper machine 
tool lubrication oncc more rears its 
head. Wright Aeronautical, which has 
managed to lick most of the produc- 
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tion problems you could name, has 
come up with a solution to tliis one 
too. Like most otiier really good sys- 
tems, the method Wright uses boasts 
simplicity and effectiveness. And also 
like other good ideas, it can readily 
he applied in any plant, large or small. 
On page 568 H. F. Linsley tells 
about it. 

JIG TIME 

The more suh-assemblies you split 
a plane into, the more jigs you can 
use. The more jigs you use, the more 
men you can employ. And the more 
men you employ, I lie more planes you 
can make in a given time. Such is the 
philosophy of Republic Aviation, 
which is faced with the same problem 
as everyone else in the aircraft indus- 
try. Even automobile men have ex- 
pressed approval of the mclhod- 
which is really something. How it's 
worked out in detail is revealed on 
page "^70 by Hans Lasker, Republii s 
chief tool engineer. 

VERSATILE 

What do yo/j think of when adhe- 
sive tape is mentioned.^ So do we — 
or at least we did, until F. J. Tangcr- 
man made us realize its many uses in 
industry. Tlie fact that our attention 
had to be called to it made us wonder 
whether, if we reminded our readers 
of it, they might not hit on a few 
more ways it could save money for 
them. Hence the story on page 582. 

ANONYMOUS! 

Now and then we get letters from 
readers who take violent exception to 
what we say. Some arc from our best 
friends, some from our severest 


critics. The best wc'vc had in a long 
time you'll find on page 577. For 
obvious reasons the writer prefers to 
remain anonymous. 

ALL WELDED 

It isn’t often tlial welding is used 
exclusively in the as.scmbly of a major 
unit. But such is the case at the Fort 
Wayne works of International Har- 
vester, where welding is the only fab 
rication method used in assembling 
truck cabs. Both stationary and mov- 
ing jigs and fixtures help the welclcrs, 
and an ingenious overhead tramrail 
system keeps the floor Jrom getting 
too cluttered up. On page 579 Wil- 
liam A. Salzmann describes them. 



WILLIAM A. SALZMANN 

BACK TO BRONZE 

Time was when bronze was used 
lor a lot of things. Still is, in fact, but 
you'd hardly expect to find die parts 
made of it. But for embossing thin 
steel they’re satisfactory - and cheap. 
If you have a model of the part, malc- 
ing them is simple. Mark Cjoldcn tells 
the story on page 571 

COMING 

Scheduled for the next issue is an- 
other of our extra dividends. ITese 
dividends (which, weTe happy to an- 
nounce, will continue to be paid 
pretty regularly) arc in the form of 
.special sections on the working of 
Various materials. Apropos of the air- 
craft industry in particular, this next 
one is devoted to the working of 
aluminum alloys. It will be the biggest 
such section we've vet publi.shed — 
sixteen pages jammea with data. Look 
for it in American Machinlst. 
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Direct and comparison measorements 


BYC C STREET CHIEF ENGINEER FEDERAL PRODUCTS CORPORATION 


Precision manufacture of metal 

parts now calls for toleronces 

thought impracticable a few 

years ago. Measurement by 

comparison makes it easier 

coNTiNurn nrvj lopmi nts in the art 
of interchangeable manufaLlure on a 
production basi^ has brought to the 
fore a need for rapid, precise cheek 
ing of the dimensions and other fac- 
tors that control the smooth ^^orklng 
of individual parts There was a 
time in industry when much faith was 
placed in the use of fixed gages, 
of which the plug and ring are exam- 
ples The rapid wear experienced 
with this type of gage represented a 
large investment to the manufacturer 
and was the cause of a major mainte 
nance problem 


With the improvement in the art of 
comparison measurement these 
fixed gages became standards that 
were used only periodically For that 
reason, changes in dimensions ol these 
gages because of wear have been 
greatly reduced With this ihangc in 
method of measurement, a manulac 
tiircr could afford to produce fixed 
masters to a higher degree of aicurac} 
than when they were made for ejuan 
tity inspection By the use of precise 
comparison instruments, the dimen 
sions of these masters then could be 
transferred accurately to the piece be 
mg checked with a resultant increase 
in accuracy of the finished product 
For most purposes, size blocks of 
the Johansson or Hoke type arc suit 
able as masters Practically every ma 
chinist and toolmaker today is famd 
lar with these important aids to 
production maintained by modern 
manufacturing plants It is 'sufficient 
to say that a good quality size block is 


as satisfactory as a master gage for 
the must precise type of intasurcmcnt 
that ordinarily would he met with 
in a manufacturing plant Only m 
laboratories that sjieciahzc in cx 
trcmcly precise measurements is accu 
racy greater than that given by these 
blocks required 

( ompanson measurement perhaps 
can he most clearly explained by an 
example Suppose wc have two bars 
of which ihe length of one is known, 
and it may be assumed for this ex 
planation that this known length is an 
exact value, and the second bar differs 
in length by only a small amount 
from the first If wc ean determine 
to a high d^rec of precision what 
this small difference is, wc will then 
know the exact length of the second 
bar The determination of the mag 
nitude of this slight incremental 
length IS the art of i ompanson mcas 
iiTement The ^mistminent docs not 
tell us the length of the second bar, 
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nor measure the length of the first 
bar, it merely indicates the difference 
in length between them. 

A micrometer caliper is a good ex- 
ample of a direct measuring instru- 
ment. When using direct measure- 
ment, the device tells us the size of 
the part measured independent of any 
other master or standard. The same 
is true of the pocket scale, the vernier 
caliper and many other such instru- 
ments. The distinction between these 
devices and a comparison instrument 
lies in the fact that they carry with 
them a standard of reference. 

In the true sense of the word, even 
a micrometer caliper is a comparison 
instrument, since it compares the size 
of the work being checked with the 
amount the spindle advances along 
the helix of a screw thread. In 
using this instrument we are, in real- 
ity, comparing the work with the 
screw thread. The instrument still re- 
mains in the direct measuring class 
since it does contain a standard of 
length, which in this instance is the 
screw thread. The vernier caliper is 
of the same classification, for here the 
standard of length is the graduated 
scale on the column. 

With the micrometer, the correct 
contact with the work is determined 
by the pressure exerted when turn- 
ing the spindle, and with the vernier 
caliper when placing the movable jaw 
against the work. It has been shown 
on many occasions that no two work- 
men exert the same force on these 
moving parts, and that any one work- 
man will not consistently exert the 
same force when making measure- 
ments. The accompanying tabulation 
shows this variation clearly for five 
measurements taken on the .same piece 
by each of five operators. It will be 
noted that the errors between the 
readings obtained by different work- 
men arc greater than the variations 
between the readings obtained by a 
.single man taking repeated readings. 

For extremely precise work there 
arc sufficient errors in the individual 
readings of each man to make ques- 
tionable the exact value of any single 
reading. Skill of a high order has 
been achieved by the manufacturers, 
and in most instances the accuracy 
built into the instrument i.s far greater 
than the average workman can use. In 



Compansmi measurements arc 
quickly made in special or general- 
purpose instruments set to sice 
‘with master gages, or blocks of 

the Johansson or Hoke type 

the micrometer caliper, the addition 
of a ratciiet stop (seldom used by 
most workmen) provides a means for 
controlling the measuring pressure 
with a fair degree of accuracy. 

Fixed masters, such as plug and 
ring gages, can be considered as 
direct measuring devices. As such 
they possess inherent limitations when 
they are used directly on the work to 
he measured. In the first place, when 
using a plug gage to check a bored 
hole, there may be a tendency to 
force the plug slightly into the hole, 
particularly when the hole is bcll- 
moiithed. This produces a border 
line of uncertainty as to whether the 
part should be accepted or rejected, 
since the amount of pressure necessary 
to enter the plug is to some extent a 
measure of the size of the hole. In 
thin-walled ring.s, a substantial 
amount of expansion of the piece may 
be produced in this manner. 

Direct measuring devices, as a rule, 
are incremental. An example is the 
pocket scale where the finest gradua- 
tions usually are either in. or 
1/100 in., so that when using such a 
device we can measure directly to an 
ai curacy of the least division on the 
scale, but must estimate any fraction 
of this divi.sion that is needed. The 


same applies to plug and ring gages 
where a certain size hole, to be prop- 
erly checked, will have a go and not- 
go gage. We may inspect the part 
with both gages and find that it comes 
within the specified limits, but we 
have no knowledge of where within 
those limits it lies. For some types of 
work, this is of no consequence. 

An example might be the wrist pin 
used in automobile pistons. Let us 
assume that the nominal size of this 
wrist pin is 1.250 in. It may be that 
the manufacturer wishes to hold his 
maximum working tolerance to 
it 0,0001 in. He is thus faced with 
the problem of allowing -|-0 and 

0.00005 in. on the wrist pin and 
— 0 and -|-0.00005 in. on the bored 
hole of the piston. This then would 
give him a maximum looseness of 
0.0001 in. and, theoretically, a mini- 
mum of 0 clearance. Such a proced- 
ure as this is rather expensive. 

Let us assume that this manufac- 
turer assigns size groups to the wrist 
pin of — 0 to -|- 0.0000 5 in. for the 
first group; to -|-0.0Q01 

in. for the second group; and so on. 
To determine in which group the 
wrist pm or bored hole would fall 
calls for many successive inspections 
with an elaborate set of plug and ring 
gages. Such inspection would, of 
course, he expensive. By comparison 
methods, using an indicating device, 
the gage need simply be set to the 
nominal value and have its dial 
marked into the proper groups. The 
operator then has no other task than 
to place the parts in the gage to deter- 
mine in which group they fall, and 
then place them in a pan. 

In general toolroom work direct 
measurement is usually used in prefer- 
ence to the comparison method. This 
is caused by several reasons, the most 
outstanding of which is the familiarity 
of the average toolmaker or machinist 
with micrometer calipers and allied 
instruments that have been his .stand- 
bys for years. Many workmen have 
acliievcd great skill in the use of 
these devices. Toolroom conditions 
of today are much like those existing 
among some of the skilled mechanics 
at the beginning of the century. With 
the use of nothing more than a cali- 
per, the old-time machinist could fit 
a shaft to its bearing with a clearance 
of only a few thousandths of an 
inch. The distinction between work 
of that type and what is now de- 
manded by industry is that the artisan 
of a past day worked to a thousandth 
of an inch, but he did not know what 
thou.sandth. 

The second article In this series by 
Mr, Street will appear soon. 


COMPARISON OF MICROMETER MEASUREMENTS 

(All measurements taken on same piece Five timea by each operator) 


Measurement No. 1 2 3 4 5 

Joslin 0.47800 0.47790 0.47800 0.47800 0.47800 

Blunqulst 0 47790 0.47790 0.47795 0.47790 0.47797 

White 0.47795 0.47805 0.47805 0.47807 0.47803 

Dutchey 0.47800 0.47798 0.47800 0.47790 0.47795 

Thomas 0.47805 0.47805 0.47802 0.47800 0.47802 
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A backivard ajid for- 
ward movement of a 
copper gage acros.^ a 
ground surface, par- 
allel with the axis of 
the piece, shows up 
grooves remaining in 
the surface 



Simple rules for better erinds 


BY H. C. URBAUER, ELECTRO-MOTIVE CORPORATION 


Superior commerciol finishti 

con be produced economicolly 

in standard grinders when five 

basic rules are observed by 

painstaking skilled operotors 

WHL'N IS a bearing surface smooth 
enough? Is a bearing surface ever 
good enough; or, just what Jo we 
mean by good enough? These are 
questions that arise every day in plants 
making machinery; and they repre- 
sented a major problem to us before 
we arrived at a satisfactory solution. 

The production of high quality 
ground bearings brings about serious 
problems for the engineer w hose busi- 
ness it is to keep down production 
costs. If the grinder operator has not 
learned how to make a good bearing 
surface, the necessity of polishing or 
lapping operation is expensive. 

If the following live points are oh 
served, and followed carefully with 
painstaking efforts, any good grinder 
operator can produce super- finished 
surfaces on soft steel, as well as on 
case-hardened material. The grit and 
the grade of the wheel are only in- 
cidental, I may add, since I see oper- 
ators every day produce a better finish 
with even a No. 46 grit wheel than 
others do with wheels several grades 
finer. It is necessary that the follow- 
ing points be observed: 
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1. First of all it is essential to know 
that the wheel is in absolute balance 
and that there is no vibration. 

2. We must know that the machine 
bearings arc tight and, at the same 
time, free enough to permit the ma- 
chine lo operate without heating. 

3. Use the thinnest lubricating oil 
adaptable to the machine and its con- 
dition that will maintain a cool run- 
ning hearing, even though you may 
use kerosene. 

4. Be sure to keep the cutting sur- 
face of the wheel clean and free from 
steel particle.s that may have embed 
ded tliemselves during the roughing 
operation, 

5. You will not be able to secure 
best results unless provisions are made 
for filtering or otherwise removing 
particles of grit from the cooling solu 
tion so that none will be thrown be- 
tween the wheel and the work on the 
last or polishing pass. 

1 do not wish to infer that by ob- 
serving these rules one may produce 
bearing surfaces in competition with 
specialized super- finishing machines, 
but I do claim that it is po.ssible to 
produce a commercial finish that com- 
pares favorably for all excepting spe- 
cial purposes. It certainly is possible 
to produce a finish that is far superior 
to those usually found. 

But how are we to know when our 
bearing surfaces arc smooth enough 
so that there is nothing left that can 


rcacli through the oil film lo dig into 
tlie soft bearing wall. What can we 
furnish as a positive gage or standard 
of measurement by which we may iso- 
late the fitness of a ground bearing 
surl ace ^ 

'These questions were put to us 
when we demanded a better finish. 
At that time wc had nothing lo offer 
that was practical. Wc worked for 
months in search for data that might 
be of help to us. Just before we gave 
up wc stumbled over a method that 
now is so simple that it seems ridicu- 
lous. 

Just a simple pic*cc of copper used 
as a gage has solved these problems. 
This gage is scraped with a forward 
and backward movement across the 
ground surface, parallel to the axis ol 
the piece, when all traces of oil have 
been removed and the piece is dry. 
We try to force the corner or edge of 
the gage into the steel, whether it i.s 
soft or ca.se-hardcncd. If this opera- 
tion docs not leave copper dust on the 
.shaft, or does not produce frayed or 
worn edge.s on the gage, wc know we 
have a spindle bearing that is smooth 
enough to be used anywhere. We 
have eliminated friction in direct pro- 
portion to the disappearance of cop- 
per dust during the test. 

At first we did not think very high- 
ly of this test method. By constant 
application we have learned to appre- 
ciate its value and have learned how 
to produce bearings previously con- 
sidered impo.ssiblc. 
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Oil well 

BY H. E. LINSLEY, WRIGHT AERONAUTICAL CORPORATION 


Properly controlled lubrication 
of all machine tools and other 
plont production equipment 
will result in reduced mainte- 
nance and greater output 

'rjil-: FHOHLliM of proper lubriLation 
of machine tools assumes considerable 
importance in any plant engaged in 
large scale operations. This is par- 
ticularly true if the production eejuip- 
ment is to be maintained at maximum 
efficiency for the normal life of the 
equipment. The highly skilled ma- 
chinist may be expected to give his 
machine the care and attention it de- 
serves; but the average shift worker, 
interested only in maintaining the 
maximum output, usually is content to 
let the machine run until it breaks 
down. 

When the plant is running three 
shifts, this condition is aggravated by 
I he tendency of each operator to leave 


the oiling job to the man on the next 
shift. The natural result is that no- 
body oils the machine, despite the fact 
that when running 24 hours a day 
lubrication is of paramount impor- 
tance. The bearings never have a 
chance to cool off and recover from 
fatigue. 

ITom the point of view of man- 
agement such a system is intolerable, 
and in many cases the responsibility 
for proper lubrication is placed direct- 
ly upon the shoulders of the foremen. 
Much can be accomplished in this 
way, but confusion inevitably results 
when each foreman has liis own ideas 
as to what corcstitiite.s proper lubrica- 
tion, and may accept or reject the ma- 
chine maker's recommendations at his 
own discretion. It too frequently hap- 
pens that some two or three general 
purpose oils are expected to lulfiJl 
all the requirements of the shop 
without regard for the widely clilfcr- 
ing functions wliich they are called 
upon to perform. 

Under the constant demands lor 
greater production, necessitating high- 


er speeds and heavier cuts, machine 
tools have been growing steadily 
heavier. They can continue to func- 
tion with their original accuracy only 
if the application of the proper lubri- 
cants permits smooth running of the 
actuating and generating mechanisms. 
Machine tool builders arc turning 
more and more to automatic lubrica 
tion, with the idea of eliminating as 
far as possible the always fallible 
liurnan element. 

This brings up the question of what 
oils to use and what are the most 
suitable viscosities for lathe head- 
stocks, high speed grinders, gear 
bobbers, speed reducers, hydraulic 
systems, anti similar applications. Vis- 
cosity is not the only consideration. 
If the machines are to continue to 
operate twenty-four hours a day with- 
out breakdown, the oils in the auto- 
matic systems must be very stable. 

Only when a lubricant can fulfill 
these requirements will the oiling sys- 
tems and hydraulic mechanism con- 
tinue to be dependable and automatic. 
Nor can the selection of suitable oils 
be left to the average purchasing de- 
partment, since this cannot be made 
on the basis of price alone, nor yet on 
the "clear amber color’’ frequently re- 
garded as a criterion by the unini- 
tiated. A proper understanding of ma- 
chine tools, and a thorough knowl- 
edge of the properties of different 
oils, is essential if the most econom- 
ical and most reliable system of lu- 
brication is to be worked out. 

Survey of Requirements 

This problem has been solved in 
the plant of the Wright Aeronautical 
Corporation by working in collabora- 
tion with the engineers of one of the 
major oil companies. A survey was 
made of every machine in the shop, 
and charts were prepared showing the 
lubrication requirements of the ma- 
chine, and the method by which the 
lubricant was to be applied, whether 
by hand, forced feed or drip feed. 

Opposite each item was then listed 
the lubricant recommended by the 
machine builder, when obtainable, 
and al.so that recommended by the oil 
company. After these charts were 
completed they were examined with 






. 

Fach oiler has a special tivo-coaiparhneitt truck 2v{tJi pumps for clean 
and dirty oil. He is responsible for all lubrication except the daily 
hand oiling done by the machine operator 
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a view to eliminating any odd items. 
If, for example, it was found that a 
certain lubricant was suggested for 
only one or two applications, an ex- 
amination was made to see if this 
could not be replaced by some other 
oil in more general use. 

Log cards were then prepared in 
triplicate for each machine. Each 
card gives full particulars of the parts 
to be lubricated, the type of oil to be 
used in each case, and the frecjuency 
of application. Items requiring a 
periodical change of oil were indi- 
cated with an a.sterisk, and space pro- 
vided on the reverse side of the card 
for hi ling in the date on wiiich these 
changes were made. One card was 
placed in a transjxarcnt envelope and 
attached to the macliine, the second 
filed for reference in the office of the 
oiler leadman, while the third copy 
was filed in the office of the engineer 
responsible for plant lubrication. 

Each individual operator now is 
held responsible for the daily hand 
oiling of such parts as rec|uire this 
lubrication, but a special corps of 
oilers attends to all other lubrications. 
These men are under the control of 
a leadman who is responsible to the 
supervisor of the macliine repair de- 
partment. iL is their duty to check all 
machine reservoirs daily or weekly, as 
required, and at stated intervals to 
pump out the oil from hydraulic sys- 
tems and gear cases, and replace it 
with frc.sh oil. 

Each oiler has a small (wo-com- 



! II iuididon lo ( JiiDU/iiu/ oil in Jiydranlic sysJniis and (/car roses, the oilrr 
I’islfs rarJi nnirJiNir rrfjularly jor a I iihnnif loji cJirck-up 


/ £9^ / '-'/'w c.y 




Idept no. 


IH 


Vf-rMc.i Miller 

on) 

lubrication record 


TO BK LUBRIC.-fD 


Cutter Splnrile 

Spindle Feed Box 
Power Feed Box 


NO. WItrHOD 

ii^ t^rip Feed 
Cup 

Vo Grease Gun 
I ^.30 Hfind Oiled 

Raservoir 

^ 43U Reservoir 


note.. CHAM,, o.L ,, ^ i . 



^ Months# 
Mont Pa* 


,1 lubrication card is prepared for each wachinc^^a copy of this ca^ 

' ilia cl line so that the 


is kept in a special transparent envelope at /he 
operator and the oiler each may knarc sehicl 


li lubricant to use 


part merit oil can equipped with sep- 
arate pumps for clean and dirty oil, 
and is furnished with such hand- 
operated grease guns and orl cans as 
he may require. In addition, spc'cial 
oil trucks have been designed lor use 
in large departments. These serve as 
portable supply bases. Tlicse large 
trucks tarry six tanks, hohling about 
70 gal. each, and are equipped with 
a sufficient lengtli of hose to reacii 
any machine from the aisles. Used oils 
of different types arc kept separate so 
that they can be put through a re- 
claiming process and restored to their 
original condition for re use. 

In order to avoid confusion cacli 
lubricant has been given a three-figure 
code number by which it is known 
throughout the plant, and which is 
stencilecf by the vendor on the head 
of each' drum of oil. The last two 
digits, when multiplied by ten give 
the normal viscosity of the oil at 
100 F., while the first digit designates 
the type of oil. 
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A Republic pursuit ship rolls off the assembly line. All component parts are jig asscjiiblcd. This means more 
men available for minor and major sub-assemblies and faster plane production 


Jigs for airplane assembly 


BY H, LASKER.'CHIEF TOOL ENGINEER. REPUBLIC AVIATION CORPORATION 


All plan# sub-ass#mblits are 

made In accurate jigs. Parts 

from these jigs match within 

close limits in later assembly 

jobs, thus speeding production 

MASS PRODUCTION of planes is the 
jgoal of the aircraft industry. The Re- 
public Aviation Corporation has at- 
tained this by using jigs for all minor 
and major sub-assemblies, as well as 
for final assembly of complete planes. 
The theory is — the greater the num- 
ber of unit sub-assemblies into which 
a plane can be divided, the more jigs 
can be used, the more men can be em- 
ployed on fabricating and assembly 
operations, and the faster will planes 
roll off the assembly line. 

When a new plane is designed, the 
engineering and production depart- 
ments confer to determine how many 
unit sub-assemblies are necessary for 


economic production of the number of 
planes to be built. Then a jig for each 
part, whether it be a wing rib or en- 
tire fuselage section, is designed with 
few if any removable parts so that the 
sub-assembly can be removed when 
completed without disturbing any 
part of the jig. Thus, the assembly 
men arc in no way concerned with 
handling jig parts, and all .sub-assem- 
blies from any one jig are identical. 
This being true of all .sub-assemblies, 
they mate in jigs during subsequent 
assembly operations. 

Take the Republic fast pursuit ship 
which is now being built for ex- 
port trade. It is divided during 
manufacture into two major groups 
— fuselage and wing. The fuse- 
lage is further divided into front, 
middle and tail sections, which when 
completed are spliced together in a 
jig and moved to the final assembly 
line. Here the fuselage meets the 
wing sub-assembly as a center panel, 
left-hand and right-hand outer pan- 
els and wing tips. For final assembly, 


the center wing panel is mounted on 
a rolling jig. The fuselage, outer wing 
panels, wing tips, engine assembly, 
retractable landing gear, tail surfaces, 
control surfaces and all accessories are 
added as the plane proceeds down the 
assembly line. 

The fuselage is of all-metal semi- 
monocoque construction and is ap- 
proximately circular in cross section. 
Essentially it consists of continuous 
longitudinal stringers, bulkhead or 
frame rings and a stressed skin riv- 
eted to the stringers and bulkliead 
rings, Engine-mount reactions are car- 
ried into the structure by four main 
box-section longerons. 

The wing is of full-cantilever de- 
sign and tapers in plan form and 
thickness. Five main spars with fore- 
and-aft ribs give the necessary tor- 
sional rigidity. The center panel is 
bolted to the fuselage and contains 
fittings and wells for the retractable 
landing gear as well as most of the 
trailing edge flaps. The outer wing 
panels, spliced to the center panel, 
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Sub-assembly of the front 
fuselage section ts tyf'udl 
of mass^produchon meth- 
ods used ni making Re- 
public platuw The attoih- 
tng points for the mnioi 
snb-asscinbliex lohich matt 
up the ffont .seition af/ 
ufclded in position. On the 
other juj.s for this siitton, 
the attaching points arc 
^i'elded in idrntnaf locu- 
tions, ionscqucnlly, jront 
\Citions fiom any of the 
ggs aic ituplicale<; and 
eath will nuitfli in \uh 
sequent assenihJy jn/s 



The tail section of the fusclagt, 
assembled in the jigs at right and 
below, i.f made from juj-asscni- 
bled minor pat Is such as iie\ 
stiff cners and bulkhead rings. Faih 
IS drilled accuratelv and ggs it\cli 
as assembly proceeds. There u a 
minimum of fastening joints on all 
Jigs so mb-asscmhlies can he ii- 
niovcd easily when (Oinphtid 



carry the rest of the trailin/^ cJ^^c flaps 
and the ailerons The fuel tank is an 
integral part of the wing 

Each section of the fuselage and 
wing IS jig assembled, and form what 
will be referred to as the major sub- 
assemblies. Minor sub assemblies con- 
' sist of spars, ribs, bulkheads in fact, 
any part which is sub assembled to 
form parts of the major sub-assem- 
blies We will first concern ourselves 
with the major sub assemblies 

Major subassembly jigs are of 
welded tubular or angle iron ‘^obstruc- 
tion with angles and plales welded 
thereto to form fastening points lor 
previously prepared minor sub-assem- 
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blies 'J'hc latte*r having been iig as 
sembled and drilled accuralcly, jig 
themselves as work proceeds Ihus 
a minimum number of fastening 
points are required on a major sub 
assembly jig, and i( is iclatiscly easy 
to remove the major sub assembly 
from the jig when i( is LOmplcted 
All Jigs arc imbedded in concrete, 
leveled accurately and maintained by 
expert toolmakers Assembly men arc 
not required to remove parts of the 
jigs, except holts or dowels, when re- 
moving a completed sub assembly 

Fuselage Made In Sections 

The fuselage is first sub assembled 
into front, middle and tail sections 
and later spliced together. Bnlbhcad 
rings, the fire-wall, flooring, brackets, 
stringers and skin arc completely 
drilled for further assembly 

The front fuselage section is as- 


sembled m a Jig of tubular L sliapcd 
construction There arc* fastening 
points on the horizontal leg ol the jig 
for bulkhead rings, and at four points 
on the vertical leg for the lire-wall 
and longerons, winch carry engine- 
mount reactions into the structure 
The bulkheads arc bolted m place. 
The longerons are added to stay the 
bulklicads. Brackets, flooring and ac- 
cessories arc installed, followed by 
the stringers which arc riveted to the 
bulkheads The skin, comprised of 
flat sheets previously sheared to shape 
and drilled, is finally riveted to the 
stringers The assembly is removed 
by unbolting it from the vertical and 
horizontal legs of the jig 

The mid section of the fuselage is 
first assembled in left hand and right- 
hand halves split in a vertical jdane 
through the longitudinal axis of the 
ship. Both halves arc assembled in 
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7' hr halves of the fuselage mid- 
seeti(fn arc mounted in this jig and 
spliced together. Note the stag- 
gered arrangement of the skin sec- 
tions tii'ctcd to the stringers; this 
facilitates splicing the three fuse- 
lage sections and prciH'nts undue 
strains of the ship structure 

one ji^ of tubular construction which 
tapers in opposite directions from a 
center column, the taper being that ot 
the fuselage lines. This arrangement 
permits easy access by mechanics for 
assembly operations and installation 
of control brackets, electric wiring ap- 
pliances, flooring, radio parts and 
other accessories. The jig has fasten- 
ing points only for the bulkhead 
rings, six of which are used. When 
these are in place, stringers and hori- 
zontal stiffeners are added to stay the 
rings. Brackets, flooring, and acces- 
sories arc installed, followed by appli- 
cation of the skin. The two halves 
are removed from the jig by unbolt- 
ing the bulkhead rings and set up- 
right in an inverted-cone position on 
another jig. The latter is merely a 
plate cut to match the large end of 
the mid-fuselage section, and set on 
four legs imbedded in concrete. The 
mid-.scction is completed by splicing 
skin strips at over-lapping points. 


The tail section of the fuselage is 
a highly stressed unit since it trans- 
mits loads incurred during both flight 
and landing. The jig employed in 
assembly of this section is illustrated. 
There are attaching points for four 
bulkhead rings which when in place 
are used to locate and hold four 
bridges or ties. These are of heavy 
section and designed as uniform- 
load structures to replace stringers 
used in the front and middle sections. 
Additional cirLiimfcrcntial stiffeners, 
as well as tail-surface and tail-wheel 
attaching brackets arc applied. The 
entire tail section is completed before 
the skin is applied, thus avoiding 
ilifficLilt assembly operations in re 
slricted space. 

Fuselage Splices Staggered 

The three fuselage sections are 
spliced together in a jig with fasten- 
ing points at the end and middle of 
the tail section, at the center of the 
mid-section, and at two points on the 
front section. The latter are at points 
used later to attach the center wing 
panel. The jig is merely vertical 
tubular-.sec’tion columns embedded in 
concrete at appropriate spacings. 
Angle-iron brackets, some pivoted 
and some rigid, are mounted on the 
columns to form attaching points for 
the tail and middle fu.sclage sections. 
The attaching points for the front 
section are steel plates welded to a 
rectangular tubular structure. One 
of the illustrations shows an empty 
jig in the foreground and as.sembly 


operations of the entire fuselage in 
the background. 

The skin of the three fuselage sec- 
tions is left in staggered formation 
during sub-assembly to facilitate splic- 
ing and to avoid too great a strain on 
the ship at the splice points. This is 
clearly shown in the illustration of 
the fuselage assembly. The splice be- 
tween the front and middle sections 
has been made, skin fasteners are in 
place, and mechanics arc riveting the 
sheets and stringers. Other mechanics 
arc splicing stringers and the skin 
between the (ail and middle sections. 
After splicing, minor sub-assemblies, 
such as the crash protector, turllcdeck, 
canopy track and windshield arc 
added ; however, the latter is removed 
after a proper lit has been assured. 

At this stage, the fuselage is in- 
spected and when approved is sent to 
the assembly line. 

In the meantime, the engine is 
mounted on a tubular frame, which 
attaches to the four longerons in the 
front fiLselagc section. This assem- 
bly, together with many sub-assem- 
blics, are sent to the assembly line. 
The latter includes stabilizers, eleva- 
tors and rudder for the tail section; 
nose cowling, preheater, flap rings 
and flap.s, and cowl panels for the 
power-plant section; and miscellane- 
ous parts .such as turtledeck and cock- 
pit cnclosure.s, windshield, fairing 
fillets, landing-gear fairing, and air 
scoops. 

I'he wing is made up of a center 
panel, left- and right-hand outer 





The mid-section of the fuselage is assembled in (eft- and right-hand halves 
in this jig. Mechanics have easy access to (he section for assembly opera- 
tions and installation of flooring, brackets and fixtures for radio and 
electrical equipment. Only the bulkhead rings are attached to this jig, 
a sufficient number of which are used to meet production demands 
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panels, and left- and right-hand wing 
tips. Spars, ribs, leading and trailing 
edges, corrugated sheet and flat sheet 
for the skin, landing gear and control- 
surface brackets, and miscellaneous 
accessories arrive at the assembly sta- 
tions completely drilled for further 
assembly. When completed, the outer 
panels and wing tips arc spliced to- 
gether and WMth the tenter panel arc 
sent to the assembly line as individual 
units. 

Two Assemblies From One Jig 

The jig for the ccnlcr panel is de- 
signed to take two complete panels. 
It is constructed of tubular sections 
welded to form a rectangle split at the 
renter by a vertical column. Plates 
welded to this center column and to 
the outside vertical columns serve as 
fastening points for spars. Additional 
fastening points are located on the 
top and bottom horizontal members 
of the jig. 

Spars of built up I- section arc 
bolted to the plates on the vcrtiLal 
columns of the jig. Leading ami 
trailing edges are added and fastened 
to both the spars and horizontal jig 
members. The fore-and-aft ribs are 
then riveted to the spars and leading 
and trailing edges, each ril'> section 
jigging itself by virtue ol a.mrately 
space holes drilled during sub-asscni- 
bly in jigs designed for that purpose. 
All necessary stilTeneis, braikct. and 
accessories are added bet ore the skin 
is applied to avoid working in re- 
stricted space 


Corrugated sheets and skin sections 
are riveted to the spars and xibs on 
the top of the panel, while stringers 
arc riveted to the under side. Flush 
riveting is used, the skin sheets hav- 
ing been dimpled for this purpose. 

Incorporated in the center panel is 
an integral fuel lank, which is formed 
by the structure itself, the ribs amt 
spars acting as end plates and baflles. 
Prior to riveting the skin to tlic under 
surlacc, the jiartially completed panel 
IS removed from the jig and the fuel 
tank is water tested for leak.s. Skin is 
then applied to the under side of tlie 
panel with riveting being done 
through a series of inspection holes. 
The fuel tank is given a final test with 
air under Icaw pressure. When the 
panel finally comes ofif the jig, splice 
point.s for fu.sclagc and outer-panel 
joints are drilled. It is then sent to 
the assembly line. 

Each jig for the outer panels is 
designed for the assembly ol one left- 
hand and one iight-hand panel. I’he 
wing assumes considerable taper 
along the trailing edge as soon as il 
leaves the center panel splice; there- 
lore, the outer panel jig is designed 
to conlorm to this shape. It consists 
of five vertical tubular columns of 
varying height. The center coliiinn, 
which IS the tallest, is the dividing 
point between the left-hand and right- 
Inrul panel. An angle iron is welded 
to the top ul the columns. Attaching 
points for panel parts arc welded to 
tubular .sections and lightweight 
angles, which arc in turn welded to 


the angle iron mounted on the verti- 
cal column.s. Additional attaching 
points fur the outer-panel .sub-assem- 
blies are provided by plates welded to 
the vertical columns located between 
the ones at I lie ends and center ot tlie 

Similar to center-panel assembly, 
spars, landing and trailing edges, ribs, 
brackets, accessories, corrugated sheets 
and skill sheets are assembled in 
order. Each of the.se parts nude 
previously in sub assembly jigs are 
drilled accurately to jig themselves as 
assembly of llie outer panels proceeds, 
A mininium number ol non-movable 
fastening points is reauired, both lor 
outer and center j\inels, which lacili- 
tates removal from the jigs and as- 
sures identical assemblies. 

I’he wing lips are jig assembled 
from ribs, slilfeners and flat sheets. 
The tips are spliced to I he outer 
panels just prior to movement lo the 
as.sembly line. 

Rolling Jigs for Final Assembly 

On the assembly line, the center 
wing panel is bolted to a rolling jig, 
which logetlier wulli another )ig that 
supports the tail, remains in place as 
the plane proceeds down the assembly 
line Hclore the first movement, the 
(uselage is bolted to (lie center panel. 
Then the plane is moved from station 
to station on the line as reliaclable 
landing gear, wung panels, power 
plant, tail surfaces, ailerons, cowling 
and nose sec lions, appurtenances and 
appliances arc added. 



The three serlions of the jii.u'hi(/e ore spheeii torjethcr 
^ohile held in ti pi/ formed by verlual columns em- 
bedded in ronrrete and set ol oeeiiratelv spmed mter- 
vah. Alloehiiui points, some pivoted and some rp/id 
ore placed on the eoliimus. Splices ore sloijijercd 


Lrjt-a)id viijhi haiid onln' 7c'ii/// p(uirlx jor cnch plane 
ufe axscmhlcd in one jig farnted by five 'iHi'tieal tubu- 
lar mluinns of iHiryiiig lieigJii, the center loluuin 
hrinfj the diridiiKf p(nnt betr^'cen (he halves. The 
top jiiemher of the juj eonjonns to the lenu) taper 
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Fig, 1 — The base jor this oniamenial lamp em- 
bossed bctzi'ccn bron::e pieces cast in plaster molds 


Tools of cast bronze 

BY MARK GOLDEN 


Jig and fixturt ports, punchts 

ond dies are among the unique 

usos made of bronze costings 

in turning out limited iots 

LONG USED in the production of cast- 
ings for such ornamentaJ parts as 
ash trays, book ends, handles for sil- 
verware, and similar parts cast from 
lead or zinc base alloys, bronze molds 
now are being used as jig and fixture 
parts for holding irregularly shaped 
objects. Also bronze castings have 
been used successfully for making 
forming and embossing dies for low- 
quantity production requirements. 

Jn Fig. 1 is shown a lamp base with 
ornamental cross lines. These lines 


are embossed at the bottom of the 
stroke of the press, the top part of 
the drawing plug and the knock-out 
plug being bronze castings. While it 
IS the general idea that die parts must 
all be made of steel, it is surprising 
liow well hard bronze will stand up 
in this service. The die for making 
these lamp bases had, at the time this 
article was written, made about 70,- 
000 pieces, and the two bronze parts 
of the die still were in fine condition. 

To illustrate the ease of making 
bronze molds for these purposes, the 
production of a plaster mold for cast- 
ing the bronze mold for making the 
lamp base shown in Fig. 2, will be 
discussed in detail. As the base of 
the wood model in this case is flat, 
it is placed on a sheet of plate glass, 
which will give a flat surface for the 


parting line between the two parts of 
the mold. Plasteline (modeling clay) 
is used to fill any slight opening be- 
tween the mold and the glass, and 
to prevent movement of the model. 

A wall or dam is formed of thin 
tin strips to confine the plaster when 
OLired. The wail, shown in Fig. 3, is 
ept in place with plasteline around 
the bottom edge of the tin strips and 
at the corners. To prevent the plaster 
from sticking to the mold, it is coated 
with a parting medium made of an or- 
dinary candle dissolved in kerosene. 
'Flic kerosene evaporates, leaving a 
thin film of wax. 

Plaster of paris is mixed by shaking 
the plaster into water. Mixing is 
carried on until a consistency of heavy 
cream is obtained. This mixture then 
is poured to a depth of about f in. 
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Fu! 2 — The base for tim luidnu, hniip n made j,om an alloy oj rin, 
luid ahniiiniiju rn/r/ .um mst in hfona molds 


alignment The first cast with the 
model imbedded is next prepared 
with tin strips and Plastcline as sfiown 
in Fig 4 It IS coated with the part- 
ing solution to prevent sticking oi the 
second casting. 

Second Cast Like First 

A second lot ol plaster is mixed 
and poured Alter this plaster has 
set the tin strips are removed and the 
two parts arc easily separated because 
ol the wax coating on the first half ot 
the mold 7 'he plaster is trimmed to 
remove excess material so that about 
J to J in IS left all around The two 
lialves arc (Lit along the lines pre- 
MOiisi) marked by indelible peniii to 
form the gate for pouring the metal 
to hi cast 1 lie hack of the plaster cast 
is marked with a circle J in in diame- 
ter to designate the point at which a 
shank js to be cast This shank is 
used for handling the mold in opera- 
tion 

The two halves ol the mold arc 
finished by hand, using scrapers, riffle 
files, and punches A motor with 
flexible sha^^ is frecjuently used to 
save tunc and labor In Fig S is 
shown the hnisbmg of the mold top 



I uj d — J n\l tin modi! is plond on a shat of (floss 
nnd a looll of /in ^tiips is held m phuc mound i/ 
until moddinq clay 


I ni ! —Ihi p}s( plasfii iiisfnu/ still uitli tin modd 
in plan IS innud 07 1 1 and ainnKfid for fastun/ llic 
siiond half of tin mold 


ovci tlie highest par' of the model 
Ihe plaster then is allowed to set 
until It hardens The plaster warms 
up as jL gets hard and the cast can 
not be removed from the form until 
it has warmed up, or the casting will 
break 

The model next is prepared for 
casting the second half of the mold 
Locks arc cut in the plaster and the 
pouring gate is marked with indelible 
pencil The locks locate the two halves 
of the mold accurately The line 
marked with indelible pencil will be 
transferred to the second half of the 
mold, due to the moisture of the plas- 
ter This permits the pouring gate 
to be cut in both halves in accurate 



/ uf "i—Thc mold halves tiun are finidicd ivitfi hand tooh to make than 
ready for casting the hron::e pieces 
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h\<j, 6 — 111 CSC brnn::c molds cast 
jrom piaster parts liai’c been ui use 
for moie than three years and have 
cast thousands of lamp bases 


half with hand tools. When ready 
for casting bronze molds, Fig. 6, the 
two plaster mold halves are fitted to- 
gether using a mixture of whiting and 
alcohol. 

The mold described above is for 
solid castings, Another type is used 
for making thin hollow castings. The 
molds are called slush molds, since 
the metal poured into the mold is 
slushed around and poured out into 
the ladle. Since the bronze mold is 
never allowed to become hot, the 
poured metal leaves a layer of metal 
on the inside wall of the mold. 

Water-Glass Stops Sticking 

The pouring gate on solid castings 
sometimes is broken off. At other 
times it is sawed off, depending on the 
casting. In the case of slush or hol- 
low castings, the edge of the gate is 
painted with silicate soda (water- 
glass). This resists the tendency of 
the metal to stick to the wall of the 
mold. There is, therefore, no gate 


to remove on this type of casting. 

There are two types of metal used 
for casting in bronze molds. The 
first, and original metal used in this 
work, is a lead composition consisting 
of 86 to HH per cent lead, and the bal- 
ance of antimony to give hardness. 
The second metal was developed to 
overcome the fragile qualities of the 
lead composition. This second type 
contains 94 per cent zinc, and 6 per 
cent aluminum, and is known as '’un- 
breakable” metal. It very nearly lives 
up to its name, since it takes a good 
blow with a heavy hammer to crack 
an ordinary casting. 

In making the bronze parts for the 
die to emboss the lamp base shown in 
Fig. 1, a cylindrical plug of plaster 
paris IS cast in a form made of thin 
sheet steel bent into a lube in. in 
diameter. The tube is placed on a 



Fi(j. 8 — This mold 7vas used for 
casting the bronze part shovai in 
Fig. 7. Modeling clay is used to 
build up to the center line of the 
part in inaking this mold from the 
sand-cast piece 


flat surface and reinforced with mod- 
eling clay. After the plaster cast in 
this mold has set, it is turned to the 
proper shape in a lathe. In this in- 
stance, it is turned to the shape of the 
male member. The ribs are made by 
brushing white shellac over the parts 
and then dry plaster paris is built up 
on the pattern. The plaster will not 
adhere to the pattern unless it first has 
been shellacked to close the pores. 

After setting, the lines arc carefully 
laid out in pencil and rough cut by 
knife. The finishing is done with a 
flat piece of steel filed to the proper 
shape. When the male pattern has 
been completed, the paltcrn is brushed 
With the separating medium made 
from candle and kerosene, and the 
steel tube is placed around the casting 
to prepare for making the female part 
of the die. I'his part of the work is 
done as in casting the second pait of 
the mold described above. When the 

f ilaster has set, it is trimmed in the 
athe. Corresponding "V” notches 
arc cut on the periphery of the pi as 
ter halves so that these halves can be 
matched when fitted together for 
making I he castings. 

Castings for Jig Parts 

A novel use lor bronze castings is 
in making jigs and fixtures for ma 
chining operations. A good example 
of this use is the drill )ig for a cast 
anchor shown in Fig. 7. This anclior 
i.s part of a marine-design table lamp. 
In making the plaster pattern, the 
anchor was imbedded in modeling 
clay to the center line and a frame 
formed of thin steel strips imbedded 
in the clay. In Fig. 8 can be seen the 
anchor prepared for casting the plas- 
ter, After the plaster sets, the steel 
strips were removed, and the plaster 
cast removed. The casting resulting 
from this operation was tKen trimmecl 
to remove excess plaster and shel- 
lacked. The bronze casting made 
from this pattern is machined and the 
casting fitted into the impression by 
filing. Where .small pieces arc to be 
handled, the shrinkage of the bronze 
is not enough to cause excess labor 
in finishing. On large pieces, it is 
advisable to enlarge the impression in 
the plaster a little in order to save 
work in finishing the bronze part. 

The bronze block is mounted in a 
cast iron jig, to make the completed 
unit shown in Fig. 7. Two bushings 
for No. 33 drills were inserted in the 
projecting block at the top of the jig. 
A No. 1 8 drill bushing was put in the 
jig cover. A pressure button is also 
located in the cover at the proper 
point to apply spring pres.sure to hold 
the casting firmly in position during 
the drilling operation. 



Ilg. 7~ -A bronze casting made from a plaster master is used in this drill 
jig to position an anchor for a decorative lamp 
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still bewildered 

ANONYMOUS 


Not long 090 I read your edi- 
torial," Bewildered — Not Lost." 
I feel many other men who read 
it had the same reaction I did; 
I could hardly believe my eyes! 

IS IT POSSIbl.K that a business paper 
can publish a pep talk like this, which 
might have been applicable twenty 
years ago, but which certainly does 
not take into consideration the condi 
tions that exist today? Let me pitture 
for you John Doe’s Jobbing Machine 
vShop, and you will see tlut the title 
is true, but in an entirely different 
sense than intended. 

John Doe employs *>0 men. When 
he is busy, he can build this force up 
to 100, and at such times feels the 
need for skilled men very badly. His 
.shop is 100 per cent union, j^iys union 
wages, and follows all the rules laid 
down by the NLRB without getting 
into too much trouble. For year.s he 
has had apprentices, giving them a 
foLir-ycar course in which they learn 
all he can teach them. I’here is 
plenty of supervision to help them 
learn their trade, the shop has 
modern machinery of various kinds, 
and several of them, emboldened by 
their success, have branched ofi into 
the mechanical busine.ss. 

If you assume that each of these 50 
employees has a son who might want 
to follow in his father’s footsteps, 
there should be an oppcTtunity for at 
least 2 5 men to learn the trade — but 
is there? The answer is definitely 
no! The union regulation is very 
strict, there can be only one appren- 
tice to ten employees, and so this 
shop can have only five apprentices, 
and, mark you, one of these must 
fini.sh his whole four years before 
another can be taken on. 

You might assume that the practi- 
cal thing to do would be to point out 
the danger of this restriction, to show 
the men that these tactics, laid down 
by some union organizer, will only 
tend to keep their sons on relief. 
Perhaps they should he told the 
truth; that this artificial .scarcity will 
not result in fabulous wages, for 


wages are entirely dependent upon 
the consumer; that Mr. Doe wouIli he 
tickled to death to make a five per 
cent profit on wages of $3 an hour 
instead of $1, if he could get this 
kind of money for his work. But this 
simple lesson in economics can never 
he given, because the law says it is 
"coercion," and heavy fines and jail 
sentences arc imposed for just such 
criticism, which is construed to be 
an atlaik on the unions and their 
tactics. 

The front door of John Doe’s shop 
open't, and a man comes in and says: 


"I saw your ad in the paper, and 1 
can run a lathe a little; 1 worked at 
Brown’s and I need a job. I don’t 
wanl to be on relief. Can’t I start 
in? Pay me only wliat I’m worth." 

John tells him he can’t u.se him, 
but he's not permitted to tell the true 
story. He can use him, yes; he has 
work he could do well enough. But 
these arc the restrictions; First of 
all he mu.st join the union; if he is 
a new member he must pay an en- 
trance fee; if he previou.sly belonged 
and dropped out there may be a $25 
fine (after six months on relief, where 
can he get it?). Furthermore, if he 
is hired and runs a lathe he must be 


paid $1 an hour. John knows lie 
can’t earn it (and never can until he 
gets experience), and so he dares not 
hire him, let him learn moie about 
the business, and take him off relief. 

And then there is seniority. A and 
B are planer hands, who have worked 
for John Doe a long time. They have 
been laiti off during slack periods, 
hut they always come hack. Itiey 
must, because they aie not good 
enough to get a job in open competi- 
tion But during a busy period John 
hires who, strange as it seems, i.s 
a good machinist, much better than 


A OT B. If C could be kept employed 
the shop could lake work in slack 
periods, work that would provide jobs 
for lielpcrs, and lathe hands, and 
bench men; but A and B arc not 
capable of doing such work, and if C 
docs it, A and B must he working, 
and their wages, entirely uncarncil, 
added to the cost of the job. So John 
Doc bids and lose.^^ the work, and half 
a dozen men collect unemployment 
insurance. This is seniority. 

Perhaps John Doc gets slack, and 
a lot of his men take time off. Tlic 
good ones could find work, but to 
take a job ccjsts them their seniority, 
and .so they stay at home, collect 
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Isn’t it pathetic to /rali::e that this yoioif/ man is jaeinf/ slranffling regula- 
tions to preveni hini from n’cr letiniintj a trade proper lyi’' 
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government dole, and look at their 
sons who have small chance to learn 
a trade and support their parents in 
the future. This also is seniority. 

A few weeks ago John called in the 
union committee, and the organizer. 
"Boys," he said, "you all know Joe. 
We hired him as a laborer a few 
years back. He’s done pretty well. 
You know he supported his mother 
till she died, and now he wants to 
get married. He’s too old to be an 
apprentice, but we can get a lot of 
snaper work now, and I want to put 
him on this machine. I'll give him a 
raise, and when he gets good enough 
I’ll pay him the regular rate. That 
way he’ll learn some kind of a trade, 
and will be able to get a job if we 
get too slack and have to lay him off. 
He isn’t going to take any other man’s 
job, because I can get work just for 
him. I can’t pay 90 cents an hour, 
and I can’t get work at a price that 
will stand it, either. What do you 
say.^’’ 

Can you guess the answer? That’s 
right, it was no. And Joe has never 
been told, and never will be. 

Stay on Relief 

Day before yesterday John Doe had 
another session with the committee. 

"We're mighty busy now,’’ he be- 
gan, "and 1 want to put on two new 
apprentices. You all know Frank, the 
errand boy, and Eddie, Barney's son. 
Barney wants him to learn a trade, 
and if he’s as good as his father and 
brothers, he’ll be a good man. 

"Now I know we’ve got our full 
complement of apprentices, and 
ought to have twenty more men 
before we put these kids on. J3ut Sam 
and Denny will be through their time 
in three months, and meanwhile we 
have a lot of work, and these kids will 
get a good start. 

"We’ve tried everywhere, adver- 
tised and everything, and have only 
been able to get five men. You fel- 
lows know rd hire 25 men tomorrow 
if I could find them, and I could get 
work for them, too. Barney’s kid will 
do all right, and so will Frank. I 
don’t want to crowd you on the rules, 
but you can see how it is. With more 
man power, I can take more work and 
have jobs for all the mechanics, and 
for a longer time, too. How about 
it?’’ 

Do you know the answer, Mr. Edi- 
tor? Yes you do too! And can 
Barney be told all this, that his son 
better go on relief for another six 
months? Yes, John can tell Barney 
this, but he can’t tell him why. 'This, 
my friend, is criticism, and therefore 
"coercion,” and by the same measure 
illegal. 


Six months ago a man came in 
to see John Doe. He introduced him- 
self as a professor in a local voca- 
tional school. 

"We are trying," he stated, "to 
teach our young men the kind of 
mechanical knowledge that will be of 
actual practical value when they go 
out to get a job. I have here a list 
of questions, which I would appre- 
ciate your answering; I would like to 
see the kind of work you do, and 
what blue prints you work from; 
and will you tell me exactly what I 
should teach my students, so that 
when they finish the course they will 
know exactly what you yourself would 
want them to know?" 

The boss told him what he wanted 
to know, but what he didn’t tell him 
was that his stutlents would never get 
a job with him, becau.se he must 
either pay them the full union rate 
(which they couldn’t earn) , or if they 
could bluff their way enough to get 
a job running a machine, they would 
be shackled by the sy.stem to running 
that machine until they died, without 
a chance to work at the machinist 
trade which they had selected. 

"I’m just past 21. I’ve had about 
two years of machine shop training. 
I can do any operation on a lathe, 
and I’ve had some experience with a 
milling machine, shaper and drill 
press. I would appreciate a chance 
in your shop either on day or night 
work, ri) work for any pay just so T 
can have the opportunity of working 
in a machine shop. I wanl to learn 
all of the trade I possibly can, be- 
cause the work makes me feel good 
when I do it.” 

Half a dozen IcUcrs a week, just 
like this (this is quoted verbatim), 
and to what purpose? From them 
shine a pride, inherited from ancestors 
who faced the world with their skill 
in their two hands, and earned a 
living, and raised a family, and who 
should now retire to smoke their pipes 


DKFP HOLE DRILLING in the machine 
shop is a special job that few like to 
handle. Rifle barrels usually run from 
0.22 to 0.30 in. and arc rarely over 24 
in. long. Cannon usually run from 
3 in. to 12 in, with a few of 16 in. 
The lengths may run up to 50 ft. But 
for real deep hole drilling the oil in- 
dustry leads them all. Oil country 
shops think nothing of putting a 3- or 
4-in. hole through a drill rod or shaft 
50 ft. long. 

So much for metal. When it comes 


in the sunshine on their children’s 
porches. Isn’t it pathetic to realize 
that this young man is facing strang- 
ling regulations to prevent him from 
ever properly learning a trade? Regu- 
lations that will force him (if he 
does find a job) to pay taxes that are 
used, not for training his children, 
but for continuing a system that will 
prevent new generations of mechanics 
from being trained to carry on the 
tradition of the greatest industrial 
country in the world. 

What, Mr. Editor, would you do 
about that letter, about those un- 
trained young men, about those half- 
trained older ones, when you realize 
that only one in ten has a chance at 
proper training, under a system fos- 
tered by government and maintained 
by .strike and violence? Certainly 
American industry wants to train new 
men, knowing how badly they are 
needed, and fully realizing that some 
future "M-Day" will bring this home 
sadly to the population of the country. 

Fallacy of Scarcity 

The system of regulation that 
either sadly restricts the number of 
men trained in jobbing shops or dis- 
courages such training altogether is 
sold to American workmen on the 
platform of "scarcity’’ — that more 
mechanics will lower wages, put older 
men out of work and ticstroy their 
security. Only the press can point 
out the fallacy of this, by showing 
that the security of the nation and 
of the industry is the only thing that 
will make permanent jobs for the 
mechanics and their diildrcn. 

Industry can be expanded, more 
men employed, and more uniform 
employment made possible, only if 
both industry and its workmen can 
be freed each to run his affairs as he 
secs fit, in open competition with no 
favors to anyone. Perhaps you could 
conjure up an industrial Abraham 
Lincoln ! 


to deep holes in the earth the record 
is 15,004 ft., with the lower 2,200 ft. 
only 6 in. in diameter. Tlie mere 
thought of a drill nearly three miles 
long makes one wonder as to the tor- 
sion in the drill, the weight to be 
supported and the amount of power 
required. 

Of course the holes are not straight, 
as is necessary in machine shop work. 
But it’s a job that would cause many 
a headache to one without experience 
in this line. 


Deep Hole Drilling 
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Nothing but welding 

BY WILLIAM A SALZMANN PLANT ENGINEER INTERNATIONAL HARVESTER COMPANY 


Spot welding alone is used by 
International Harvester in the 
fabrication of truck cabs. The 
technique developed could be 
profitably applied elsewhere 

IJSINC, SPOT WFLDING exclusively, an 
intcresling method of progressively 
assembling sheet metaJ stampin^^s into 
truck body cabs has been placed in 
operation at (he Fort Wayne plant of 
International Harveslei Company 
With some 20 operators handling the 
2d pieces ot wcldini; ecjuipmcnt, pro 
deletion IS currently 90 cabs per 8 hr 
shift 

Welding equipment is located so 
(hat parts from each welding station 
feed directly into the succeeding op 
eration, eliminating interoperation 
stotitje and duplicated handling ol 
sub issemblies The entire set up has 
a production line aspect, yet without 
the apparent urgency commonly as 
sociated with it Parts to be assein 
bled aie lonvenicntly located at the 
various welding stations, where the) 
are incorporated in the cab assembly 
as It is built up Latest type of hy 
draulic spot welding guns arc used 
These, together with indniJual air 
hydraulic pressure boosters, trans 
formers and the necessary special 
guns, welding fixtures, jigs, and other 
auxiliaries, were supplied hy Progres 
sivc Welder C ompany 

Tools Hang From Monorails 

To conserve the operator s energy 
for productive work and save time in 
moving the portable ecjuipment at 
each welding position, most of such 
equipment is suspended from o\er 
hcacl tramrails capable of being 
moved in two directions with mini 
* mum effort Except where installed 
in the w'elding fixtures, such cciuip 
ment as transformer i and an hydrau 
he pressure boosters are also sus- 
pcncicd from the overhead tramrails 

Automatic welding timers, supplied 
by Weltronie Corporation, arc of the 
repeating type, eliminating depend 
enee on the opeiator for corre tly 
timing the weld The timer auto 


liiatually control, weld, coctI, and re 
peat time also permits the oper 
itor to maintain pressure on the con 
irol button while making a senes ol 
spots, the off ’ time being sutfieient 
lor repositioning electrodes for the 
next spot 

Undci such continuous repeat op 
eration, it is essential tor the duration 
ol each weld to be in exact conformity 
with the time called for by the timer 
setting Westinghousc Weld () Trol 
contactors of the Ignitron tube type 
are used at all welding stations ( on 
trol of weldirg curient with this type 
of contactor reduces sparking and 
welding point wear Timers and con 
lac tors arc placed overhead adjacent 
to the trainiail supporting (he equip 
ment they control 

General layout is such that two 
lines of spot welding guns and pedes 
tal welders converge upon a single 
majoi cab frame assembly fixture 



Spot welding on one of these lines 
begins where two portable pinccr type 
guns weld windshield panel to post, 
hinge pillars to post, and mi sc el lane 
ous brackets, to form the H frame 
Both guns liavc independent trans- 
loimcrs and timers, and arc suspend- 
ed on tiamiaiN to permit rapid shift 
mg in any direction 

Some Welders Interchangeable 

A pedestal welder used for W'tdcl- 
ing biacci strips and clips to the dash 
on standard cabs is also used inter 
change ibly for welding cowl assem 
biles for special cab jobs Another 
pedf ^tal welder handles lock pillars, 
cowl, ventilators, reinfoi cements and 
miscellaneous j rts to complete the 
Opel at ions of the first assembly line 

The cab undci body is simi tally as 
sembled on the second line The 
sill frame is plated on a combination 
Jig and welding fixture and on it the 



One of the initial n4h~a^Kcmhl\ spot u'clduKi op( rations in fin all-ivcldid 
method of assemhlmq tiuck hod\ (uhs at Intc? national 1 laivi ^ie)\ ho>t 
Ji^aynr plant Ihrc \inderbod\ suh assemblies an benu} built up soldv 
hy means of spot n'cldiuf/ 
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lop iu\d hack’ skin air nssruiblcd 
in this ii^'cldinq fix t me, which has 
the transformer located in its bast 
and the pressure hoosicr and lon- 
trols mounted on tiu noss arm 
Scissors type i x pa ns ion gun is in 
operating position 




underbody is built up Thu vdnous 
parti comprising the tab underbody 
are hand clamped, pinned m position 
and welded, two operators loading 
and welding the work One gun is 
used for \ertical spots while the other 
IS used tor horizontal work They 
aie independently suspended and 
have separate transformers, boosters 
timers and contactors to permit sirnul 
taneoiii operation 

Welding on this line is completed 
at a second station Here a swivel 
head gun, to allow access of points 
o\er deep work, permits the tool box 
and seat riser to be built up as an in 
tegral part of the completed assembly 
The tsso lines eonserge on the 
major cab frame assembly hxture The 
underbody assembly and the H frame 
assembly are located in this hxture 
with hand clamps Three operators 
using four guns complete the assern 


bly of the cab frame and weld mis 
ccllaneous reinforcements 'J’wo op- 
erators work outside the fixtuic, while 
the third working inside handles spots 
more readily accessible from the in 
tenor The cab frame assembly is 
then icmoved tiom the fixture and 
placed on a body truck to be pulled 
udong the miin assembly line by a 
flooi conveyor 

Station Strategically Located 

While the assembly of the cab 
frame is progressing along the two 
welding lines, the assembly of the 
roof and back panel is being accom 
plished near the conveyor line load 
ing point In a self contained hxture 
the* top and back arc joined by a scis 
sors type expansion gun Ihe rear 
window frame is positioned with dou 
ble Y clamps and welded to the cab 
top with another pmcer (ype gun At 


Majoi lab frame assembly fixture 
leceives underbody sub-assembly 
from the line No I and H frame 
from line No. 2 fm assembly into 
completed cab frame. Four port- 
able spot welding guns are used 
by three operators at this welding 
station, one woikinq inside frame 


In completing the drip mold weld- 
ing operation, right and left hand 
door frame fixtures suspended 
from a iramrail follow the cob 
along conveyor line. Short cn - 
iiiitmg gun is used for both right 
and left hand doors, current bring 
carried through fixture 
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this Stim£ station the seat cushion 
back and reinforcing strip are welded 
in position. The cab skin is posi- 
tioned on the cab frame on the con- 
veyor line, and is immediately tack- 
welded along the bottom of the back 
panel to the frame to insure proper 
positioning. 

A third pedestal welder is used for 
the cowl assembly. Tliis welder com- 
pletes the necessary welding of hood 
bracket reinforcements, hinge clips 
for ventilator and guide for rod brack- 
ets. Upper and lower cowl panels are 
weldea with an expansion gun in a 
fixture, and the completed assembly is 
brought to the conveyor line and put 
in position. Two guns are used for 
welding right and left hand door 


frames to the skin and a third gun 
welds cowl to dash. 

The next operation comprises an 
effective application of overhead tram- 
^ rails. Here a fixture suspended from 
the tramrail carrying the transformer 
and pressure booster is lowered into 
the windshield opening to weld the 
top to the windsnicld. Work is se- 
cured with hand clamps and is welded 
by a spade-handle expansion gun. 
When this welding operation is com- 
pleted, the gun is placed on the fixture 
and the complete equipment raised to 
permit the assembly to pass under it. 
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As soon as the inside trim has been 
welded on with a pincer gun, right 
and left hand door frame hxlures are 
swung into position and locked by an 
expansion rod. Both sides of the 
transformer are connected with the 
fixture. The operator handles the 
short circuiting expansion gun while 
a helper holds the drop molding in 
position until the first lack weld is 
completed. The helper then positions 
the molding just ahead of the next 
welding operation. 

At this point the conveyor line trav- 
els over a hump which permits easier 
access to the lower portions of the cab. 
A single long-jaw pincer gun is used 
alternately by two men to weld the 
lower skin to the frame at the rear of 


the cab. Another dccp-throated gun 
welds the kick plate to the cab sill, the 
plate having been clamped in position 
prcviou.siy as the cab approached the 
hump. 

Final spot welding operation uses a 
deep-throated pincer gun with offset 
electrodes to complete the welding of 
kick plates to the cab assembly. In the 
photograph above is illustrated how 
the hump provides clearance for these 
final welding operations, permitting 
the operators to have rapid access to 
the work without the necessity ol 
climbing into the tab. 


Forged Cavity Shells 

By JOHN HAYDOCK 

My reaction to the forged cavity 
artillery shell was somewhat the same 
as that of Lucien 1. Yeomans (AM — 
Vol. 84, page 526) until I liad an 
opportunity of investigating the meth- 
od of manufacture used at the Frank- 
ford Arsenal. What 1 found con 
vinced me dial 7 5 -mm. .shells made 
without machining the bore will meet 
ballistic requirements, and that this 
is the sensible way to make them. 

Consider the following 

The shells are not rough forged but 
precision machine forged. The bore 
is held within 0,020 in. of size and 
concentricity. I'he outside is held 
within in. runout with the bore. 
This control of runout means merely 
that the shell will clean up and when 
the stock is removed the difference in 
cutting pressure between one .side and 
the other will not cause deflection. 

Shells arc indicated in the bore to 
assure proper size and roundness. 

The arbor has six expanding con- 
tact pins- thrc\. at cadi end. The 
outer set is positively actuated and 
the inner set spring actuated, an ar- 
rangement which assures that both 
sets will grip the shell -that the con- 
tact of one set will not lock the other. 

Pins arc ground with the arbor in 
I lie .spindle of the machine insuring 
ccmccntricity in the woi4;ing position. 
A master shell machined inside and 
out is indicated on the arbor daily. 

(.cnlering is done on this arbor. 
Subsequent operations are carefully 
designed to maintain the unilorm 
wall thickness thus obtained. 

In the past I have heard manufac- 
tiircr.s complain of unnecessary opera- 
tions caused by the in.sistcncc of Army 
and Navy specifications. It .seems to 
me that the elimination of the boring 
operations on the artillery shell is a 
realistic .step in obtaining economical 
production without imncce.ssary flour- 
ishes. Anything that makes the de- 
fen.se dollar go farther is a move in 
the right direction. 

Steam Got Tired 

1 WAS jNTERii.STED ill H. M. Lanc 's 
account of the straight line engine. It 
recalls a conversation with Prof. 
Sweet, something over 40 years ago, 
in his shop in Syracuse. Having 
worked on steam engines of the Cor- 
liss type, I asked how he could run 
w'ithout a stuffing box on the valve 
stem. His answer wa.s typical, '1 
make the bushing so long me steam 
get.s tired before it gets through." 



Fmal spot weldimj operations are completed on the conveyor hump. 
Tramrail permits one aun tv be easily moved for operation on either 
side of the conveyor line 
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Industry needs tape 

By E J TANGERMAN 


Npt red tape, of course, but 

50 other varieties that mask, 

hold ond protect metal parts 

DURING IHI past couple of years, ad 
liesive tape has come out of the plant 
lust aid room and is finding uses in 
dozens of processes Over 50 distinct 
types, varjung widely in backing, ten 
sile strength and adhesiveness, are 
available 7'hcy are used for masking, 
protecting, holding, trimming, wrap 
ping, insulating, sealing, and idcnti 
lying Stock tapes come in yard 
rolls in widths of to ^ in Back 


mgs vary to suit the job, including 
various cloths, papers, cellulose fibre, 
and rubber Commonest are the mask 
ing tapes, with plain or crepe paper 
backs, used to efehne the edge or a 
painted area and to protect areas not 
to be painted The ciepe paper types 
can be 'pulled" into any desired 
shaj:)e, as for example around the 
cur\e of an automobile windshield 
corner, or over the bezel and lens of a 
tail light The cloth backed tapes pro 
\ ide greater tensile strength and wear 
ing cjualitics, while the rubber backed 
ones mask against sandblast or grit 
blast, and thus permit blast etching of 
designs, numerals, etc on polished 


metal surfaces Plain-backed paper 
tapes are now familiar in drafting 
looms also for holding drawings and 
tracing paper, replacing thumb tacks 
It can also be used for outlining or 
masking out sections of tracings be 
fore blueprinting Cloth backed tapes 
with high dielectric properties arc 
a\ailablc for electrical insulating, and 
other cloth-backed types for holding 
enameled or painted elements (as on 
an oven door) during shipping, and 
tor sealing shipping containers against 
air Typical applications are shown 
in these hve pnotographs, furnished 
through the courtesy of Minnesota 
Mining & Mfg C ompany 



Here used as a comer (jmdc and p)otcctor tn 
huffinq a me/a/ fini.\li, masking fapi k\ sunihirly 
applied for 7nasking against spra^lng and for 
striping It can be tut to any special shapt 
(which, if carefully rt moved tan he u.srd ovei 
and over again), and the crcpc-papcr-hatked types 
(an be made to folUrw any contour as around the 
lens and plated trim on a hcadluflit, along the 
edge of a trimming strip windozu pane or panel, 
as well as for spec ml designs such as ii ademarks 


Rough surfacts of this milhng-maihinc base have been 
piled and machimd sui faces arc coveicd zoith masking 
tape in preparation for painting Here, the machine face 
IS proteifcd with masking paper held in plaii by cellulose 
tape, while nijular masking tape, (ut to shape, serz^cs 
elsewhere These masks can he remozu^d after painting 
zoitliout staining or gumming the finished sUrfiucs 
.Similar taping is laiei doni to hold padding and protective 
mat dial ov(t dials, handles, etc , durmg shipping, as well 
as to prezrnt mstiuq, or scratching from dust 
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.lircraff mid auloiuoldlr planfs Trrrr (unofif/ the first users uj industnal adhesive tapes 

fi)r every part of the job from insHlaliiH/ small eods to trimmnuf upholstered lutenors in con- 
/rastiiKj colors. flere markim/s are being masked before spraying. The side of 

the fuselagi’ has already been similarly stencilled. I'he tape sticks so closely that sprayed 
lines an’ sharp and even narroio stripes ean be inasked 


Protection during processing is often a conipheated 
problem. Jh’re. tu'o strips of tape hold masking 
paper aprons to prevent burning of stainless-steel 
surfaces from spatter during loelding. Tape is 
similarly used to protect enameled surfaces of a 
refrigerator shell againsf burning from hot chips lohen 
door-hinge hides are drilled 


Small parts have a way of becoming lost in shipment. 
Here a turn of masking tape holds a key securely in 
its keyway, and more masking tape will be applied to 
protect both splines mid threaded end. Similar 
methods are used for holding spare bolts or nuts to 
an assemhiv, for holding doors ( parlicnlarly with 
jiiushed surfaces — as on a porcelain- enameled sUme) 
closed during shipment. I here are also doitble-foi ed 
types for holding small parts udiilc painiing or blast- 
ing, and these, 'as well a.s single-faced types, ean be 
obtained udrich will withstand even sprayed water or 
drying-O’vcn temperatures 
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IDEAS FROM PRACTICAL MEN 


Slitted Sleeve en Miedrel Helds Two Pieces 

By H. MOORE 
Leeds, England 

The hubs of a large quantity of levers had to be 
turned and faced after they were bored. To do this a 
sleeve was slotted at the ends and was made to fit a 
mandrel of the same diameter as that of the bores in 
the lever hubs, permitting two levers to be mounted 
at one time, as indicated in the sketch. Tlie slotted 
sleeve A was held on the mandrel by a setscrew and 
two other setscrews secured the levers in the slots in 
the sleeve. 

This arrangement made higher rotative speed pos- 



A sleeve slotted at both ends and mounted on a 
mandrel of the same diameter as that of the bores 
in the work held two levers at one time, balancing 
the work at high rotatwe speeds 

sible because the work was balanced. It also made the 
use of a dog unnecessary. After the hub of one lever 
had been finished, the mandrel was turned end for 
end, bringing the second lever into position and elim- 
inating the necessity for changing or resetting the tool 
in the toolpost. 


IndexinE Fixture Speeds Calibration of Dials 

By ARAN AGHAZARIAN 

We recently had to make a small quantity of clock 
dials on which 60 divisions were required. They were 
put through in a minimum of time with the aid of the 
illustrated indexing fixture operated by a foot press. 
The company’s product being clocks, I was able to 
adapt a spare pawl, and a 60-tooth ratchet for the 
tool. The marking punches A and B were obtained 
from the toolroom. 



1 fus pawLoperaii'd indeMug fixture, operated by 
a foot press, served In stajnp 60 division o)} a 
small order of clock dials 

In operation, the ratchet C is located on the dial 
through one of the three fastening holes in the dial D 
by the stud E in the ralchet. The dial and ratchet are 
clamped together by wing nut E and shouldered 
.stud G. 

Tlic .stud G pivots this assembly on bar II through 
reamed hole /. The recess K in the bar is clearance 
for the shouldered stud G. Flat spring L backs up 
the pawl M which pivots between two washers on 
stud N. The entire assembly is mounted on a standard 
slotted'type die shoe. Punch B is first used to put the 
small imprc.ssions on the dial.s. Punch A is then sub- 
stituted and the dashes are made at every fifth index- 
ing point. 


Riveters Clamp Plates To Be Shape-Cut 

By W. J. TANGERMAN 

Some time ago, we began to shape from .scrap the 
blanks for pressing freight-car parts, such as hopper- 
car doors. We found the operation so economical that 
we have expanded it to the cutting of somewhat more 
elaborate blanks from new stock. However, we ran 
into some difficulty in the shape-cutting of packs of 
scrap plates, becau.se many of them were bent slightly. 

The obvious answer was to use some form of pres- 
sure clamp. As we cut twelve ^-in. plates at once, a 
hand clamp was not practical, so we planned some 
sort of pneumatic device. The lowest bid for making 
two such clamps to our order was $7,000, but we 
solved the problem for less than 10 per cent of this 
cost by purchasing two second hand 30-ton bull rivet- 
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ers tor $2^0 each. With flat die^ in place of the con- 
ventional cup dies, they make very effective and readily 
removable clamps, and have solved our oxyacetylcne 
shape-cutting' problem completely. 


Drill Jig for Small Production 

By WILLIAM B. GREFNER 

The jig illustrated was designed for drilling six 
holes in aluminum plates indicated by heavy dashed 
lines in the plan view of the jig. Since the cjuantity ot 
plates to be drilled was small, the jig was made as 
cheaply as possible. 

Essentially the jig consists of the baseplate /I; the 
bushing plate both of which arc cold-rollcd stect of 
commercial width and thickness; the bushings C; the 
studs D for locating the bushing plate; the C-washers 
F; the hex nuts H for clamping the bushing plate on 
the work: and the guide pins / for locating the work. 
Square pieces of cold-rollcd steel are welded to the 
underside of the baseplate to serve as feet, and the 
baseplate is cut away at K on both sides to allow huger 
room for easy removal of the bushing plate. 

In operation, with the jig open, the work is placed 
on the baseplate, being loialcd by the guide pins, and 
the bushing plate is placed over the studs. The 
C. -washers are then slipped into place and (he nuts arc 
tightened, holding the work securely in place. Alter 
tlie holes have been drilled the nuts are hacked oft 
slightly, the C-washers are slipped out and the jig 
plate is lifted off, the holes for the studs being large 
enough to permit the plate to be lifted off over 
tiie nuts. 


X’ F D 



' r -u ' ■ 

F I . : i - 1 , : 


IW^rk to be dniled m small-quantity production 
ivillnoi warrant making elaborate jigs. They must 
be made as eheaply us possible co'.isistcnt with the 
accuracy required 


All All- Welded Hand Truck From Pipe and Plate 

By ARTHUR HAVtNS 

Welders often make ingenious shop accessories. 

'lake the illustrated all-welded hand truck, for in- 
stance, in w'hich a number of novel ideas arc incor- 
porated. ITie handles are ft. lengths of I -in. pipe, 
bent slightly about 10 in. from the top end. The 
welder laid them on a bench 1-1 in. apart at the bot- 
tom and it) in. apart at the top. Five cross pieces of 
Tin. pipe were w'clded in at conveniently spaced inter- 
vals. The nose of the truck is simply a piece of in. 
steel drawn down on one side to a sharp edge; this is 
w'elded to the bottom of tlie handles. Pieces of in. 
plate w'cre welded to the back side of the handles to 
sii/fcn them and give the dis- 
tance for wheel ilearaiu e. 

Now the problem oi 
wheels laced the welder. He 
cut some disks from ^-in. 
plate y in in diameter and 
rolled IxJ in flat steel for 
tires. He cut ^x4 in. tubing 
into 2 in. lengths lor the 
hubs. These were bored to 
take second-hand ball bear- 
ing.s. He welded the whole 
assemlsly into very novel 
wdiecls two bearings to 
each wheel. A piece of ]|- 
in. slaybolt iron was used for 
an axle. A ]-in. hole wms 
drilled in the center of each 
hearing surface, through to 
the center of the staybolt. 

Cireasc cups were welded 
into the ends of the hollow- 
slaybolt axles. 

'Hie wheels and axles were 
assembled, a washer being 
welded on each end to hold 
the wheels in place. 'Hie 
frame of the truck was 
placed on the bench in its 
normal standing position, 

.irul after the wheel and who madf this 

'l-melded hand truck from 
'rap pipe and plate worked 
O' (I railroad in receivership, 
'ooden hand trucks unfit 
r further use 7oerr replaced 
at minimum cost 

Grinding Large Wnrk on a Milling Machine 

By C. W. HINMAN 

Recently we had a quantity of large pieces A, to be 
ground in hole B. The work was too large to be ground 
by swinging in a lathe, which had been our usual 
practice. The fixture illustrated was arranged to grind 
the holes on a milling machine, 

A grinding motor was attached on a bracket, and 


axle assembly was placed in 
position, it was welded to I 

the frame. Two Tin. U- 
irons welded to the handles 
act as rests. 
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Clamp bolt 


I— -1- 


Over -arm 



Mill mach table 


Rcsoiivccjul appHiadou of (jriiidiiuf equipment 
found in most small shops permitted use of a 
milling machine for ifrindi)ig a hole in a plate 

the bracket was then clamped on the over-arm of the 
machine, with the motor in a vertical position. An 
angle plate, secured on the table of the machine, was 
used for mounting a belt-driven grinder head, so that 
the work could be revolved horizontally, as shown. 

By using the lateral and vertical feeds provided with 
the machine, no difficulties were experienced in grind- 
ing the hole. It will be observed that this fixture could 
be used for face grinding the work if necessary. 

When a Lathe Dog Served As A Die Holder 

By C F. FHZ 

We had to make a 
number of brass pipes 
threaded and bent as 
shown at A in the draw- 
ing. They were then 
plated. Upon return from 
the plating department 
wc found that the thick- 
ness of the plating was 
much more than we had 
allowed for and that the 
fittings would not fit the 
pipes. Since the nature of 
the fittings was such that 
we could not retap them, 
wc were required to rc- 
lut the threads. 

Wc took a round split 
die of the required size 
A round split die clamped in a clamped it in a lathe 
lathe dog was used to rethread dog as shown at B and re- 
bent and plated brass pipes when threaded the pipes in the 
the threads were cut ojrrsicc usual manner. 



One Way to True Jaws of Small Drill Chucks 

By BERNARD T. COOK 

Drill chucks receive more than their share of abuse 
and for this reason .should be reconditioned periodi- 
cally. I recently trued a dozen chucks as follows; First, 
I removed and spot -ground all arbors to eliminate 
burrs and scratches and replaced the arbors in their 
respective bodies. Using and ^-in. plug gages 

for and 1-in. chucks, re.spectively, the jaws were 
lightly closed on the gage and locked to the body with 
liquid solder. The solder hardens in a few minutes 
and after removing the plug, a recess about 0.010 in. 
deep is ground at the extreme back end of the jaws. 
The latter arc then carefully ground concentric. The 
diameter of the internal grinding wheel should be 
approximately the same as that of the gage. The solder 
is easily scraped off once the operation is completed. 



Drill-chuck jazes, centered on plug gages, can be 
soldered in position preparatory to grinding them 
concentric leith the spindle 


Pocket Holder for Cutting- Nozzle Drills 

By A. H CARROLL 

Recently, 1 noticed in the pocket of a wielding super- 
visor a neat-looking rig that resembled a pencil. Upon 
examination, the ends of the rig unscrewed and to 
them were soldered drills, just the proper size for 
cleaning clogged holes in oxyacetylenc cutting nozzles, 
(.arrying the drills in this convenient manner always 
keeps them handy and saves many trips to a work 
bench or tool box just when it is most aggravating to 
leave a job. 



7' his ^ in. aluminum rod wilh pencil clip ntlached 
has heo Ihreaded ends to which are soldered 
drills for cleaning holes in /lame-cutting nozzles. 
1 1 saves manv trips to a tool bo.e when the tips 
clog ZL'ith flame-cut metal 
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Diamonds for Truing Grinding Wheeis 


iJii SI/I ol wlRt'l mil 

lllC VSlJth of tht wIillI liLL IFL tJlL 
prime lit tors winch control the 
\vei^^lit of industrial iliamonds used 
foi trum^fcr the wheel 1 he reijcured 
weii^ht ol (he diamond increases in 
j^comctric ratio with the coaiseness u 
the ^iits and directly with the lice 
width of the wheel ilso with the 
number ol wheel ilressmi^s whuh iic 
rec| Lined 

1 he unil wei^'ht of diamonds is the 
metric kaiat ol M)() milh^iims Ihe 


BY LEO GLUCK 

Linil I List ol llu dinnonil me leases in 
jLteoiiutric ratio with the wei^dil while 
its lesistince to ibrisjun is directh 
pioportmnil to its wei^dit Iheie 
loie loi e\ery ^rmdini^ wheel oi 
^roup ol wheels theie is m econoinu 
diimond si/e lor tiuiii^ e)peratlon^ 
SeicLlion of suth diimond sizes tin 
be mide fiom either the table or 
ibiwioLi Iduilited \ilucs Is well 
is those used in diiwin^ the turves 
were obi nnetl by ipplyini^th lollow 
inL, Linpc rii d lormul is 


W 

K 

liN, t t*n 2\ 

‘iri w 

K 

UiHN 1 ()() -!! 

wheie K diamond weight in kar 
its II and II but wullh ol 

^iimline: wheel m imhes and ccnti 
metei icspextiscly anil l\ uul A 
number ol |iij(s per iiuh ind 
centjineier lespectisely 


Weiqht uf Diamond, Karats 



ECONOMIC DIAMOND WEIGHTS FOR TRUING GRINDING WHEELS 
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HERE’S AN EASY WAY TO HANDLE THE RIGHT WAY TO CHECK FOR 

INSIDE MEASUREMENTS - Vs TO 6 INCHES CORRECT CUTTER CLEARANCE 


On work ln^olvl^^ a number o^ holes, slots or 
|[;roove‘s ot different si/es, or when duplieate 
work must be cheeked tor standard hole si/es, 
these StarrcttGaj;es provide a quick, reliable solu- 
tion .Small Hole Gages No 829 take* care of the 
small stuff from Vg to ‘/2 inch. Telescoping Gages 
No. 229 handle the rest up to 6 inches Hoth 
types can be set to a given size and used as plug 
gages or expanded to "feel’ for close or loose 
fits and miked for size 



GEAR TOOTH CALIPER No. 456 SAVES 
COMPLICATED FIGURING ON GEAR WORK 

A "must" tool for work on gear teeth, gear cut- 
ters, hobs, etc. Measures both chordal thickness 
and addendum simultaneously — reads direct in 
thousandths of an inch (available also Metric by 
1 50 mm.) and may be had in 20-2 or 10-1 diam- 
etral pitch 


On any cutter from 2" to H)" or more in tliamcter 
— end, spiral, heliv, or inserted tooth — Starrett 
C utter C learance Gage No 159 cheeks cleai anccs 
directly and uauiutel} in dcgiees No need to 
remove cutter from grinding arbor, no fooling 
with protractors, etc — saves grinding time, 
makes cutter vs t)rk betttr, last longci 



FOR MORE TIME-SAVING IDEAS, 
CONSULT YOUR STARRETT CATALOG 

Among the 5000 tools shown in up-to-date 
Starrett Catalog No. 26C are scores of new tools 
or familiar tools with important refinements and 
improvements. Look them over for ways to do 
more and better work. Write for a free copy. 

THE L. S. STARRETT CO. 

ATHOL • MASSACHUSETTS • U. S. A. 


AVAILABLE THROUGH YOUR FAVORITE SUPPLY HOUSE 
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Charts for Cost of Flat and Bar Stock 


BY LOUIS del BERG 


TiilSf CTiAKis arc for determining 
the losI of TO ft len/»ths of flat an i 
bar stock. In usiri/:; tlie chart lor bar 
stock, pass a straight line throUji;h (he 
known section and diamctei until il 
intersects the fust pivot line Tlic line 


IS continued Irom the hrst pi\ot line. 
throut»h the cost pound ol the mate 
iial to the second pnot line A line 
liom the last point to the mateiiil 
lioin winch the stoik is made will 
eoe lost ol bar in 10 It lengths 


Tor the examples shown b\ dashed 
lines on the ehail, the cost pe i 10 li 
ol J m bion/e hcxaeonil stoik, 
i|iioled at SOi' pei lb will be S*’ "^0 
A 1 0 It piei e ol llai 1 m biass, 
^ iioti d at ^“>0 lu I lb w ill I osl ‘‘s I SO 
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FAST AND ACCURATE 

Profitable returns are assured by using NEW BRITAIN Auto- 
nnatics because of NEW BRITAIN'S built-in features. There 
Is speed to meet production demands of the greatest volume, 
power and rigidity for the toughest cut, and precision to meet 
conditions requiring closest tolerances. 


NEW BRITAIN-GRIDLEY MACHINE DIVISION 

THE NEW BRITAIN MACHINE CO. 

NEW BRITAIN, CONN. 






EDITORIAL 


Wanted: “Trained Brains” 


GENERAL SHERMAN MILES, jssistunt chief of 
staff of the United States Army, is speaking; 

"We draw a somewhat false lesson when wc 
say that this is the age of mechanized war. The 
machine does not think; even superiority in num- 
bers of weapons promises no success unless they 
are handled by trained brains." 

That is a plea for the training of soldiers--of 
plane pilots, of tank operators, of men wdio can 
fire anti-aircraft guns with speed and dexterity. 

A similar plea should be made in connection 
with industry’s part in armament production. 
Robots cannot run factories. Tliey must he 
manned by operators familiar with their jobs. 

Shortage of skilled labor, wdiich the National 
Industrial ConfereuLe Hoard's survey shows is the 
most serious bottleneck in the armament program, 
is no sudden disiovery on the part of those m 
Washington responsible lor industrial mobiliza- 
tion. 'I'hey have known it for months, or longer. 

Hut they haven’t been able to do more than 
issue milk-toast statements for fear that the C..LO. 
and A.F.L. warn Id kick up a fuss. When you 
Start advocating wholesale training of men, you 
step heavily on the toes of organized labor! 

And wdien it comes to the diifuulties imposed 
by unions on the training of men, just thumb back 
to page ")77 and read Still Ik^wnldered. 

Anyway, the country finally is aroused to the 
need for training. A number (jf federal agencies 
are at work, cooperating with State and local 
groups. Individual companies are .setting up 
apprentice systems and learner classes. Jhat is 
^11 to the good. 


What must be watched carefully is that the 
W.P.A., the N.y.A., the CXJ. and other 
agencies involved don’t work at cross piuposcAS. 
So far as wc can see, there isn’t much coordina- 
tion. If there is any, it has been successfully 
hidden. 

11 le government should make it easy instead 
of hard for youths and men to enroll for training. 
A young friend of ours wTote five wrecks ago to 
the Army Air Corps that he w^anted to become a 
pilot. 1\) date he has had no acknowledgment 
from anybody. A ncwvspaper upurtcr in Wash- 
ington w'andered around from ime government 
agency (o aiK^ther to see what he should do if 
lie w^anted to take a machinist’s training course. 
After three hours of being shunted around, he 
still was unable to secure any information. 

One other point. 'Wiungslers may be the most 
promising talent on which to cli;uv for new re- 
cruits for metal-wairking plants, but industrialists 
will make a serious blunder if fhey pass by men 
to lO, and possibly older. It (lie man o( 
middle age is shunned or discriminated against, he 
will feel himself an outcast. His family and fricaids 
will be bitter too. Agitation for the government to 
do something to right a w'rong wall spring up. 
And a new^ law' probably will be saddled on 
industry. 

How much better it will be if industry will 
make a place within its ranks for a proportionate 
number of older men cjualificd to take training 
instead of confining its trainees to youngsters. 
In fact, some companies already are doing that. 
More should take up with the idea. 
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GAGING BUSINESS 

Wright and Chrysler figure on machines for defense production. 
British ship U. S, machine tools to Canada. Allison is building 
eight engines a day. U. S. Steel secures huge munitions order 


Mctal-workin^^ plants faic the most 
active period in history because of 
their vital role in the Defense Pro- 
gram. Plant expansion and retooling 
on a vast scale are planned and, in 
many cases, already under way. A 
skilled labor shortage is the most wor- 
risome problem. Tlie country is being 
scoured for good tool and die makers, 
all-round machinists, welders, pat- 
tern makers, operators of certain types 
of machine tools, and meciiamcal 
draltsmen. 

Machine Tools --New business has 
been large. Most of it, aside from 
Britisli orders, is for the Defense Pro- 
gram. Pending inauiries give a clue 
to the tremenclous bookings the next 
few months. Wright Aeronautical is 
starting to figure on ecpiipmcnt for its 
new gigantic aircraft engine plant 
near Cincinnati. Chrysler has been 
asking for prices and delivery dales on 

E3 mcnt for high-speed light tank 
iction, while Packard shortly will 
e in the market for machinery for its 
Roils Royce job. After months of in- 
action, the Canadian market is busy. 
McKinnon Industries, John Inglis, 
Ford of Canada and a number of 
plants in and around Toronto and 
Montreal arc taking on munitions con- 
tracts. Many machine tools rccjuircd 
for this work are being sent to Can- 
ada instead of to England by the Brit- 
ish Purchasing Commission as U. S. 
builders make deliveries on orders. 
The British also are assigning Ameri- 
can machine tools to Australia where 
a munitions industry is being built up 
as rapidly as possible. The Nether- 
lands East Inches, erecting armament 
plants to supply their own defense 
needs, are purchasing machine tools 
here. Manufacture of big machine 
tools for the Navy is being accelerated 
by resort to several practices, such as 
negotiated contracts, inspection of the 
machines on the floor of the user in- 
stead of in the builder’s plants, and 
pooling of the facilities of the build- 
ers. Tlie industry has increased its 
plant capacity 25 per cent since last 
September, according to a reliable 
check-up. Reports are heard in the in- 
dustry of .serious delays in securing 
licenses for machines destined for 


export. It is said authoritatively, how- 
ever, that less than five per cent of the 
export license applications arc being 
disallowed, 

Roilrood Equipment — Orders for 
almost 5,()0(> freight cars have been 
placed the past two weeks. Illinois 
Central has contracted for 3,000 cars, 
buying 1,000 each from Pullman- 
Standard and General American 
'J’ransportation and *>00 each from 
American Car & Foundry and Mount 
Vernon C ar. Norfolk and Western 
will take 500 cars from Ralston Steel 
C^ar. Five of thirteen dic.scl-clccLric 
switching locomotives for Reading 
went to Baldwin. The Baltimore tc 
Ohio lias purcha.scd 25 diesel-electric 
switchers from Eleclro-Motive Corp. 
Union Pacific is in the market for 16 
steam locomotives. In addition to its 
locomotive building business the Elec- 
tro-Motive Corp. is rough machining 
forgings for Allison Aircraft engines. 

Stoel — Though the industry is run- 
ning at over 90 per cent, full effect of 
defense orders will not be felt for 
monllis. No one knows what the ulti- 
mate tonnage will be. Companies al- 
ready are conscious of tlic "push” for 
alloy steels, and are installing more 
electric melting furnaces to increase 


capacity for defense purposes. It is 
believed in steel circles that present 
facilities, rounded out a bit here and 
there, will be adequate without build- 
ing many new plants. Steps are being 
taken to expand armor plate produc- 
ing and fabricating capacities. 

Aircraft — Agreement of airplane 
buildcTs to sign government contracts 
immediately instead of waiting for 
plant write-off legislation to be passed 
has cleared the road for huge plant 
expansions. Notable among the in- 
creases will be those of Douglas and 
Glen Martin. Biggest bottleneck still 
is in aircraft engine production. The 
RFC has approved a loan of $92,000,- 
000 to Wright Aeronautical to build 
a plant near Cincinnati to turn out 
1 2,000 motors a year. Allison is mak- 
ing six to eight liquid-cooled engines 
a day and expects within 30 to 6(> days 
to be up to its prcscnl plant capacity 
of 20 motors a day. Any further in- 
crease of Allison’s capacity is contin- 
gent on new government contracts. 
Ford is reported considering manu 
factiire of the French Hispana-Suiza 
motor. U. S. plane production in 
August will he 900 to 1,000 planes. 

Munitions — The United Stales Steel 
Corp. has been awarded a contract for 
$27, '^83,000 for projectiles, explo- 
sive and ammunition parts which will 
be filled by its subsidiary. National 
Tube Cal. Targe orders have been 
placed by the Army for sue li products 
as shell, cartridge cases, gun carriages, 
shell forgings and machine guns. It 
will take months, however, for indus- 
try to tool up for many of these jobs. 
Production will not be under way on 
a sizable scale until the early pari of 
1941 . 
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United States to Take Training Planes 

While Great Britain Gets Combat Ships 

Solution seen to aircraft allocation problem; shortage of liquid- 
cooled engines slows produaion of pursuit planes 


WASHINGTON — expansion of 
thi.s country's air force, particularly 
as contemplated in the pending $5.- 
000,000,000 appropriation, raises anew 
the problem of allocation of airplane 
production as between this country 
and Britain. Knudsen, of the defense 
commission, Morgenthau, and Purvis 
of the British Purchasing Commis- 
sion have been holding a series of 
conferences on the subject. It Is not 
publicly admitted, but the decision 
has been reached that most of the 
actual combat planes will still go 
abroad, while we will hang on to 
the training planes. This fits in with 
our present need, which Is to train 
a big pilot force while capacity for 
big air fleets Is built up. Of August 
production, 236 planes have been 
allocated to the British, while this 
country will take 396- -largely train- 
ers. Other countries will take 84, 
which includes deliveries to Norway 
going to swell the British air forces. 
Large commercial planes round out 
a scheduled 900-ship production for 
August — which might reach 1.000 
with luck. Present plans contemplate 
that production will reach the 3,000- 
month level the middle of 1942. 

Grandiloquent British announce- 
ments that they will bo taking cle- 

Johnson Resignation Not Result 
Of Petty Policy Differences 

WASHINGTON— R e s i g ii a t i o n of 
Louis Johnson as assistant secretary 
of war Is seen here as primarily a 
matter of personalities. No import- 
ant policy differences are ihoiight to 
have existed, Johnson, an advocate 
of business control of dtno'ise, wa-s 
unpopular with the left wing, but the 
New Dealers are in abeyance for the 
present, as regards defense, and 
could hardly have forced him out. 
Point is that Johnson, an ambitious 
and energetic man, had been passed 
over twice for the secretaryship. First 
time this happened ii resulted in a 
ftfud between him and Woodring 
that split the department into 
cliques for years. After Woodring 
quit numbers of officers identified 
as Woodring men had swung over 
to the assistant secretary. Continua- 
tion of Johnson would have resulted 
in an impossible situation for Secre- 
tary Stimson. Roosevelt's offer of a 
post on hLs personal staff was doubt- 
less sincere, but it is doubted that 
Johnson will accept. 


livery here of 3.000 planes a month 
by next January are completely dis- 
counted here and assumed to be for 
home consumption. Purvis did ask 
Knudsen to estimate the plant in- 
vestment that would be required to 
superimpose such a production on 
present schedules and was told that 
38 factorie.s would have to be built. 
It is estimated that this would cost 
in the neighborhood of $1,000,000,000. 
Chief significance of the British pro- 
posal Is that it shows they are not 
going to ride along on U.S-stlmulated 
plant expansion but will continue to 
put their own money into plants. 
Meanwhile, underwriting of iheir or- 
ders by big domestic appropriations 
simplifies their problems. 

The vital problem of getting 
enough liquid-cooled engines to 
power pursuit airplanes Is .still trou- 
blesome. But through personnel 
changes, elimination of experimenta- 


FORD MAY BUILD FRENCH MOTOR 

NEW YORK - Ford Motor Co. is 
reliably reported to Ije consider- 
ing the manufacture at Dear- 
born of the Hlspana -Suiza liquid - 
cooled aircraft engine. It Is 
known that a Hlspana-Sulza 
motor was lecently brought to 
this country corLsigned to Ford 
and was hurriedly moved by 
truck from New York to Dclroit. 

It is believed that this motor Is 
now being closely studied by 
Ford officials. Ford, partly 
through Its French organization, 
has had intimate relations with 
Hispana-Suiza for some time, 
unci at one time was believed 
preparing to build the Hispana- 
Suiza motor at its French plant 

Lion, and probably some liberaliza- 
tion of .specificBtion.s it Is hoped to 
improve the situation. July produc- 
tion of Allison engines Is about 65. 
while It is hoped to turn out 130 in 
August and to reach 400 a month 
by Novembei’. The Rolls-Royce Pack- 
ard will not be in production for at 
least ten months. Meanwhili^ Cur- 
tiss P-40s are standing in the yards 
waiting for engines. 
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Buick Increases Capacity 15 Per Cent; 

Moves to Handle National Defense Work 


DETROIT — Harlow H. Curtice, pres- 
ident and general manager of Buick, 
revealed that completion of a major 
expaniSion and retooling program 
will boost productive capacity to 1,500 
cars per day, or 350,000 annually, 
against a capacity during the model 
run just ended of approximately 
1,300 per day. 

The expansion program will per- 
mit Buick to cope with increased 
market requirements for cars in 1941 
and at the same time care for na- 


CANADIAN LATHE FIRM STARTED 

VANCOUVER — A contract valued at 
$300,000 for 100 shell lathes has been 
awarded to a new company being 
organized at Vancouver, B. C . by 
the Federal Government. Six promi- 
nent Vancouver businessmen are 
backing the new venture. Tlie com- 
pany will not erect its own plant, 
but will distribute the lathe manu- 
facture amongst a number of exist- 
ing machine shops located In Van- 
couver. 

The 100 shell-making lathes are to 
be ready within four montlxs. It is 
also reported, although official con- 
firmation is now lacking, that fol- 
lowing construction of the lathe mu- 
nition production will be started in 
Vancouver by the new company. 


tional defense needs. In connection 
with the latter, Mr. Curtice revealed 
that Buick engineers have been 
working with the army upon proj- 
ects intended to adapt the valve-in- 
head motor to military uses. And 
other armament production has been 
considered. Arms manufacture would 
be collateral with the industry’s duty 
to maintain normal operations and 
employment in automobile produc- 
tion 

Major construction projects com- 
pleted for the 1941 sea.son Include 
construction of a large addition to 
the sheet metal plant and rear- 
rangement of machinery, a new axle 
plant, removal of gear manufacture 
to a new building and a new layout 
for production of connecting rods. 

Predicts 10 Per Cent Gain 

Mr. Curtice expressed confidence 
in the business outlook, estimating 
1941 as a probable 10 per cent in- 
crease for the industry. Buick out- 
put for the 1940 season consisted of 
283,204 cars, an all-time high. More 
than 15,800 employees worked an 
average ol 2,050 hours each. Em- 
ployment for the changeover season 
his held consistently above 9,000, 
and the changeover to new model 
production will be one of the short- 
est on record. Buick will hold its 
press preview for new lines on 
August 13. 


U. S. Government Contracts Awarded to Tool Makers 

(nnf<’ns(‘ ('onLrm ts on Puki* .I'lOj) 
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^wind Mni-lnncrv T r , Pliilinlf’lulnu, Pn 
Llovrl iSr AriiiP, Inc , IMnhiili Iphni, Pn 
IJydrmilio J’rcHR Mf^ Co, Moiml tliU'iuI, 
Ohio 

Nation M.1 Arnif (\i , Clcvclantl. f)hio 
A anilyck ( hurdnll Cu PluluiJcljihiu, Pn . 
\V E Wliijilcy Al.ichiiic'rv ( ’o , Plnlailf Iphia, 
Pa . . 

Henry I'lcntiHH it Co New York, N Y . 
UibIioU Miicluni ( r* , Miwhuon, Wis 
C. H (Tofliger Machiiierv t o , Davtnn, Ohio 
H R Krniyer ik ( i Detroit Mo li 
C’vril Rnlh A: ( o , Cleveland, 01ni> 
Ciiimnnati Milling Mii(iiinc Cn , Cini*innfiti, 
Ohio 

Toll’d o Mnrhinc it 'J’ool Div , E W RIiph 
C o , Toledo, t)hio 

Brovu'n ife Shurpr Mfg Co , Provnlenrc, H I 
(t. A. Grny Co , Cmrinuati, Ohio . . 

Glonaon AVorks, Rochester, N Y 
Kettrni’V it Tieckor Corp , MiliMinkpc, VA is 

Rruit iSr Whitney Div , Niles-Hnnient-Prinl 
Co., Hartford. Conn 

Moniirch Marhiiie Ttnil Co . Sidney, Ohio 
E. A. Kinsey Co , Cineinnati, Ohio 
New Britain-Cndle^ Machine Div , New 
Britain Machine f'o , New Britain, Conn 
Sundmtrand Machine Tool Co, Kockfonl, 
III . . . 

Bodinc Corp , Rndttppori. Conn 
fltoaPV-Schnudt Mlg ('o , Y^ork, J'ji 
Y^ateB-Anierioan Machine Co , Beloit Wib 
N orton Co , Worcester, Mass 
Beifreat-Elstad Machinery Co, Dayton, 
Ohio . . . 

H R KruPKer it Co , Detroit, Mich 
StedfoBi & Uoulston, Inc , Boston, Mass 
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ALL IDEAS WELCOME 

WASHINGTON— The scientist 
in his cellar laboratory comes 
into his own in the defense pro- 
gram. Harry Hopkins has ap- 
pointed a National Inventors’ 
Council, headed by Charles F. 
Kettering of G.M., to examine 
Ideas on defense, screwball and 
otherwise, submitted by the civil 
population. Commis-sioner of Pat- 
ents Conway P. Coe will main- 
tain liaison between the council 
and the recently appointed De- 
fense Research Committee. 

Export License Exemptions 

Announced by State Dep't. 

The Division of Controls of the 
Department of State. Washington, 
D. C., has indicated that export li- 
censes are not required for the fol- 
lowing items; 

All used or rebuilt machine 
tools of any description 
Pipe threading machines 
Metal cutting band saw.s 
Power driven hack saws 
Keysoatmg machines 
Disc grinding machines 
Car wheel & locomotive wheel 
presse\s 

Burring, Chamfering, Burnish- 
ing gear machines 
Planers — crank 
Bench power presses 
Saw sliarpening machines 
Filing machini‘S 
Pipe bonding machines 
Thread chaser grinders 
Burnishing machines 
Tool &L cutter grinders-- universal 
and plain-hand feed 
Riveting machines 
Grinding machines — portabli . 

with flexible shaft 
Centering machine.s 
Grinders — face milling cutter 
Arbor presses — hand, air and 
hydraulic 

Grinding machines— drill, tap, 
hob 

Nibbling machines 
Grinders — lathe tool 
Gear tapping machines 
Gear shaving machines 
Polishing machines 
Heat treating furnaces 
Foundry machines 
Portable tools driven by frac- 
tional horsepower motors or by 
compressed air 

Blocks, rolls, shears, small 
punches, if hand operated. 
Repair parts for machine tools 
other than important sub-as- 
semblies. in quantities not suf- 
ficient to constitute a sub- 
stantially complete metal work- 
ing machine of the character 
mentioned by the President's 
proclamation of June 2nd, In 
unassembled foim. 
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Aircraft Companies Will Sign Defense 
Contracts, Profit Limitations Notwithstanding 


Warner & Swasey Plans to 

Offer Its Stock to Public 

CLEVELAND — If stockliolders ap- 
prove August 20, the Warner & 
Swasey Co. will become a corporation 
with a substantial public ownership. 
The company will be recapitalized 
and a public market provided for its 
closely held securities. 

The plant is to increase the com- 
mon stock from an authorized 300,- 
000 shares of $5 par value to 1,000,000 
shares without par value and lo 
change each share of $5 par value 
common stock into three new share.s 
without par value. At present 248,245 
shares of $5 par value common stock 
are outstanding. 

The heirs or estates of Worcester 
Reed Warner and Ambrose Swasey, 
who founded the company, plan to 
dispose of a part of their holcUnt^s 
largely for tax reasoirs or for pur- 
poses of diversification. The com- 
pany expects to register these shares 
of common stock and certain .shares 
which the company may wisli to sell 
with the Securities and Exchange 
Commission. The management feels 
it would be beneficial if outstanding 
share.s were more widely distributed 
so as to establish a broader market 
for the company’s securities. Stock 
distribution will be thi'ough a group 
headed by Smith Barney & Co 

Six per cent cumulative preferred 
stock, totaling 13,502 shares ot $100 
par value, will be retired, if tlic pro- 
gram goes through, either through 
redemption or through an exchange 
of common stock. 

Charles J. SLilwell, president, and 
other senior officers identified with 
the company for more than 20 years 
will continue re.sponsible for the 
mariagemenl. 

INDUSTRIAL TRAINING PROGRAM 
MEETS WITH CRITICISM ON DELAY 

WASHINGTON -The much publi- 
cized plans for the training of 
thousands of men in fhe skilled 
trades are meeting many dlfficultie.s. 
Some observers indicate that the op- 
position to training in plants is not 
coming from labor as much as It is 
from industry. The latter simply 
cannot dilute productive proce.sses by 
taking on trainees on the scope con- 
templated. 

The National Youth Adinintstra- 
,tion plans for vocational training In 
hand skills is making a concrete ap- 
proach through the establishment of 
training shops to familiarize young 
men with factory work and prepare 
them to enter industry. Industrial 
experts may fit in as instructors in 
night-school training programs. 

Meanwhile other observers indicate 
that the entire training pregram will 
take months to shake down to any 
sort of efficiency. 




WASHINGTON- -To avoid defense 
production delays repre.senlative.s of 
major aircraft companies, headed by 
Donald W. Douglas, have agreed to 
.sign contracts ImmecliaUdy instead of 
holding them up until legislation re- 
garding profit limitation and amor- 
lizaLion rates Is enacted. Plane man- 
ufacturers liavi been advocating a 
write-off in five to eight years of 


MORE DEFENSE CONTRACTS CLEARED 

WASHINGTON — Army nnd 
Navy contracts amounting to 
$1,650,000,000 were cleared by the 
National Defen.se Advisory Com- 
mission’s production division, un- 
der William S. Knuds<‘ii, from 
June 6 to July 17 

Among tlie contracts not al- 
ready reported in Ameriuan Ma- 
chinist are the following: $5,- 
661,600 to the Springfield arm- 
ory for Garand rifles, $4,573,628 
to Sperry Gyroscope Co. for 
equipment. $7,700,000 to the 
Watervliet arsenal for artillery 
guns, $11,496,951 to American 
Car & Foundry Co for tanks. 
$5,387,500 to White Motor Co. 
for scout cars, $877,723 to Auto 
Ordnance Corp. for rifles, $732 
000 to R. Hoe & Co. for recoil 
sy.s terns for anti-aircraft guns, 
$1,757,003 to Vickers. Inc., for gun 
turret equipment, $1,797,536 to 
Northern Pump Co. for gun tur- 
ret equipment, $16,055,415 to Pic- 
atluny arsenal for ammunition 
and bombs, $535,074 to Erie 
Forge Co. for breech hou.se forg- 
ings, $549,500 to Crucible Steel 
Co. for gun barrel forgings. 


riepreeiation toi tux purposes as a 
safeguard in plant expansion for 
defense. 

This action by the indastry.” says 
Mr. Doughus, “will cut much red tape 
while necessary laws are being 
passed and make possible Immediate 
start toward the huge expiinsioii so 
vitally needed Manufacturers feel 
that speed and production are the 
paramount Issues." 

Plane miikorK have been in con- 
ference with the Army, Navy and 
Defen.se Advisory Commission. Re- 
cently the Treasury Department Is- 
sued a statement approving the 
write-off in eight yetirs of new fac- 
tories and equipment de-slgned .solely 
for defense purposes. Congre.-isional 
legislation will soon be introduced 
to ixTmit amortization in five years 

Plane contracLs cleared by the Na- 
tional Defeikse Advisory Commission 
include $900,378 for Ces.sria Aircraft, 
$2,074,070 for Ryan Aeronautical, 
$16,361,342 for Consolidated Aircraft, 
$993,844 for Fairchild Engine i Air- 
plane, $7,562,834 for Aviation Mfg., 
$3,510,746 fur Beech Aircraft, $5,713.- 
389 for Stearman Alrcrnft, and $33,- 
913,290 for Boeing Aircraft, and 
$1,859,880 for Spartan Aircraft. Plane 
engine contracts havt* been cleared in 
the following amounts: $1,488,272 for 
Wright Aeronautical, $5,489,308 for 
Ranger Aircraft. $1,541,448 for Lycom- 
ing Division of Aviation Mfg. 

TAKE ORDERS AT LOCAL OFFICES 

WASHINGTON— There Is no need 
for mast manufacturers to go to 
Washington for orders. Ttie Army 
and Navy will buy machinery and 
equipment through local procurement 
offices. 
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Canada Booats Production of Munitiono; 

Plants, Pianos Rocoive Most Attention 


MONTREAL — On the assumptions 
that Hitler’s blitzkriei? will fail, that 
Britain will oontlnue to control the 
sea and effectively blockade the con- 
tinent — Canada’s war efforts are be- 
ing concentrated in two directions. 

Firstly, to quickly produce as many 
essential war materials as possible 
and which are vital to Britain in 
repelling an invasion. Such mate- 
rials include aircraft, anti-tank and 
anti-aircraft shells, and munitions 
of all kinds. To assure the rapid 
production of such war materials, 
government control is being exerted 
over machine tools, raw materials, 
transportation, and exports. 

Secondly. To develop war indas- 
tries, which will be able to produce 
vast quantities of chemicals, muni- 
tions, and armament of all classes 
for an offensive. In this connection 
total war contracts in Canada exceed 
$400,000,000 to date, and some ob- 
servers indicate that new orders 
worth $200,000,000 are likely to be 
placed shortly. New commitments for 
capital outlays to provide facilities 
for Canadian production are ex- 
pected from the British and Cana- 
dian governments. 

The most recent plant commit- 
ments Include the following: a $9,- 
000,000 plant for the manufacture of 
chemicals; an $8,000,000 shell-filling 
plant to be managed by Canadian 
Car & Foundry Co.; and 13 plants to 
be built at a cast of $20,000,000 to 
$31,000,000. 

Ford and General Motors are 
spending several million dollars in 
adding to existing plant capacity so 
that carriers for guns and other 
armament equipment may be pro- 
duced. Plant additions (excluding 
entirely new plants) already financed 
by Britain and Canada will exceed 
$80,000,000 when completed. 

The Canadian Pacific Ry. Angus 
shops in Montreal have begun pro- 
duction of tanks at a planned rate 
oi 30 a month. British and Canadian 
orders for them total $63,000,000. 
Meanwhile thirty-four Canadian 
shipyards are ahead of the construc- 
tion schedule in the $60,000,000 navy 
program. 

The Bren gun plant will be doubled. 
A $400,000 addition will permit the 
construction of bipods, formerly 
manufactured in England, for the 
Bren guns. Meanwhile the Canadian 
General Electric Co. has started a 
$1,000,000 addition to its Peterborough 
plant. The Citadel Merchandising 
Co., formed six weeks ago, has already 
bought over $15,000,000 of machine 
tools. Factories under construction 
are valued at $120,000,000 at present. 
This is scheduled to add $500,000,000 
yearly to Canada’s productive effort. 


MON'TREAL — At least 1,500 planes 
are to be built In Canada this year. 
Next year the schedule calls for 
2,400. In a short time Canadian pro- 
duction should provide airplanes at 
the rate of 200 a month. 

The increased produce of fighting 
planes has been helped by the step- 
up in the Canadian production of 
elementary training aircraft which 
are being used os a part of the 
Empire pilot training scheme in Can- 
ada. Although original contracts 
called for deliveries up to the end of 
next year, the accelerated building 
program calls for deliveries to be 
completed by the end of 1940. To 
date more than 20 percent of the 
original 808 training planes ordered 
have been delivered. 

Although the manufacture of Bris- 
tol bombers and Hurricanes has also 
been increased, future production 
will emphasize output of American 
type planes. Arrangements have al- 
ready been made for the Importa- 
tion of engines and parts from the 
United States, and plans for future 
production are of design, material 
and equipment available on this con- 
tinent. This will enable manufactur- 
ers to fill specifications which are in 
no way dependent on Britain. Can- 
adian Associated Aircraft will begin 
mass production at once. 

About 12,000 men are now employed 
in aircraft production in Canada and 
many more are to be added soon. 
ThLs month five additional flying 
schools were started which puts the 
present air training program about 
three months or a year ahead of the 
original schedule. 

Tanks to Use Radial Diesels 
Manufactured by Buda Company 

WASHINGTON — Ouiberson radial 
(air-cooled) diesel engines, of which 
the Army has just ordered 500 at a 
cost of $2,916,255, will be used to 
power tanks. Army tanks for some 
years have used radial engines ex- 
clusively, but this order brings the 
diesel engine for tanks out of the 
experimental stage for the first time. 
It aLso sets up the potentiality of a 
policy conflict, since other quarters 
In the administration are dead set 
against any military reliance on 
diesels— pointing to less adequate 
dLstribution of diesel fuel and com- 
parative scarcity of good diesel me- 
chanics. 

The Guibersons will be built un- 
der license by the Buda Co., which 
is expanding its Harvey, 111., plant 
to attain a production of eight to 
ten engines a day. 


DEFENSE CONTRACTS SOAR 

WASHINGTON— Both the War 
and Navy Departments hit the 
ceiling this week when the de- 
fense commission released a long 
list of contracts totaling $1,650,- 
000,000, reported as having 
“cleared.” The inference Ls that 
the defeiLse program is going 
ahead great guns. However, 
some contracts may not be 
signed until plants are amortized. 

Auto Plaots Cannot be Converted 
Quickly to Armament Manufacture 

DETROIT— "A popular American be- 
lief has it that automotive uidustries 
in the U.S. can easily be converted 
overnight to aircraft and armament 
production. But this is not true!” 

So exploded A. G. Wickman, presi- 
dent of A. G. Wickman, Ltd., leading 
British machinery concern, and also 
president of the British Hard Metal 
Association. 

According to Mr. Wickman, much 
of Great Britain’s industrial equip- 
ment for the production of automo- 
biles. etc., cannot be used for the 
manufacture of shells, aircraft, or air- 
craft engines. In the U.S. Mr. Wick- 
man believes that automobile manu- 
facturing equipment in war time can 
be used only for the production of 
ambulances, trucks, and vehicles of a 
similar nature. 

“The rapid pick-up in British arm- 
ament production is due,” Mr. Wick- 
man feels, “to the inert'ased avail- 
ability of carbide cutting tools.” As 
both German and English machine 
tool manufacturers use carbide 100 
percent, Wickman Is surprised that 
the U.S. does not use carbide tools 
more extensively. The modernization 
of many smaller industries in the 
UjS. lags far behind that of Great 
Britain and Wickman thinks that 
particular attention should be paid to 
the production of accurate shell forg- 
ings. 

In this connection a 1940 Inventory 
made by American Machinist revealed 
.that not more than 30 to 40 percent 
of Britain’s industrial machinery Is 
over ten years old. ThLs Is to be com- 
pared with an estimated 70 percent 
or more in the U.S. 

Another factor Is “chip control”. 
For example, Wickman indicates that 
If older types of shell turning lathes 
In the U.S. were operated at the 
speeds used in Britain, the machine 
and operator would be buried under 
chips In short order. He concludes 
with the observation that production 
is a chain of events and that it Is use- 
le.ss to coordinate the most modern 
turning methods with other anti- 
quated links in the production chain, 
as those will only pull down the effi- 
ciency of the whole production line. 
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INSIDE DETROIT 

Interior decoration of 1941 cars will depend more upon an 
expanded use of thermoplastics. Industry is interested in 
molding equipment; sees several changes in production practice 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT — ^Rlcher interior decoration 
of 1941 cars will depend in a large 
degree upon expanded use of thermo- 
plastics. As compared with current 
models, Ford, Chrysler, Hudson and 
Packard are expected to raise con- 
sumption of these materials by as 
much as 30 percent. The additional 
weight per car is not great, being only 
a pound or so Plastic goe.s a long 
way, as evidenced by the fact that an 
instrument panel insert in. long 
weighs approxirnak*ly 10 oz. 

Consumption of thermosetting plas- 
tics is expected to be approximately 
the same in weight as lor 1940 mod- 
els. Phenolic compounds are used 
mainly for non-decorative purposes, 
such as for electrical parts and others 
hidden Irom view. On tlie other hand, 
thermoplastics, usually cellulose de- 
rivatives, lend themselves to colorful 
applications. Brighter colors and bet- 
ter color harmony ol car interiors are 
watchwords in design of 1941 models, 
hence more lavish use of pltisLics 
upon the instrument board, window 
valances, garnish -molding inserts, and 
hardware. 

Considerable interest in molding 
equipment was displayed earlier in 
the year. It seemed for a Lime that 


Molding equipment has not been 
increased, but new methods will per- 
mit manufacture of 250,000 pieces per 
day for 1941 models, as compared 
with 165,000 pieces during the season 
now ended. New parU will also be 
handled— 25 additional items in ther- 
moplastic and 6 in soy-bean plastic, 
making a total of 97 thermoplastic 
and 30 soy-bean plastic itein.s The 
step-up m production is to be brought 
about by the following cluiii.tes m 
practice 

Prodiiction Methods Change 

1 Molding of Inserts will be avoided 
so far as possible. Instead. in.s€rts 
will be bench assembled. Output of 
the injection molding machines will 
be doubled or tripled because open 
mold time will be sharply reduced. 

2. Simplification of items. One 
knob, for example, will be used in 
several additional ways, by applica- 
tion of suitable pressed-in connec- 
tions. One mold a ill make five knobs 
at once or 20,000 per day. Or other 
parts can be made with a low-pro- 
duction knob. 

3, Cam molds are tK'lng eliminated 
wherever possible. In some cases, 
cores are being operated by hydraulic 


FISHER MAY BUILD AIRCRAFT 

DETROIT - Fred J. FLsher. b 
founder of FLsher body, Is re- 
ported to have made an agree- 
ment with William B. Stout, 
whereby ample production facil- 
ities will be provided for build- 
ing the latter's stainless-steel, 
training type airplane. Eventu- 
ally mas.s production methods 
are expected to reduce the cost 
of each ship to $1,000. To com- 
plete and liceixbo the model ninv 
take six months, alter which a 
new plant will be built 

cylinders In rUhens, the par Is has 
been redesigned. For example, a knob 
with a collar Is now to be made in 
two pieces Tliere will be no mold 
parting line to finish Placing a touch 
of cement on the collar and pressing 
it onto a shoulder on tlie knob sim- 
plifies and speeds up production. 

4. Lettering Is not being molded 
into the part Instead, part numbers 
and other information are being ap- 
plied by decal comania transfers Or, 
a light switch w'" be made of clear 
plastic and covered with a metal cap 
with the letler L perforated therein. 
Illumination through the cap will 
add a new decorative touch, permit 
finding the knob more easily. 

Since In.serLs will be avoided In the 
molding process, other means must 
be utilized for fa.stening metallic 
parts firmly to plastic pieces Pressing 
is the logical method. Technique has 
been worked out so that a pull of sev- 
eral hundred pounds, nr more than 
will be encountered in service, must 
be exerted to separate the assembled 
components 


more automobile manufacturers 
would set up their own molding fa- 
cilities because consimiption on some 
models ruius into several hundred 
thousands of pounds of plastic ma- 
terials per year. But interest laded, 
either because of national dcfcn.se 
plans, or because Jobbing shops can 
supply molded parts at lower cost. 
Yet Chrysler has added to its mold- 
ing equipment, and Ford hus made 
arrangements to increase daily output 
by 50 per cent. 

Ford’s plastic molding division has 
been moved from the glass plant to 
the tire plant, where it occupies a 
space measuring 90x250 ft. at one end 
of the building. Four production lines 
are laid out along the 250-ft. dimeii- 
skm. Line No. 1 Is devoted to machin- 
ing and finishing parts molded from 
thermo-setting soy-bean materials. 
Line No. 2 consists of sixteen injec- 
tion molding machines for thermo- 
plastics. Line NO. 3 is utilized for 
machining and assembling thermo- 
plastics and Line No. 4 Includes 
platen- type molding machines for 
thermosetting plastics. Approximately 
450 men are employed during the 
height of the season. 



Automatic Snag9ing -Part tff PoiitlaPs $1 POOJHK) renovation pnujnun 
jar (onsists of this automatic top-nnd-bottom (jrindcr for cylinder 

blocks Machine saves on loheel cost and tabor compared loitfi hand 
sivim/framc f/rindini/: remo7>es fins only 
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Because of the small size of thei- 
moplastlc parts it is desiiable to per- 
form all machining and assembly 
operations upon Denches For this 
leason the plastic molding division 
asked the Ford tool design depart- 
ment to design presses and drills of 
Lilliputian si/e appioxlmatelv 2 ft 
high These units are faithful repli- 
cas of high-class full-size machines 
occupy little space on the bench and 
afford maximum handling ease and 
utility Fixtures are readily changed 
and every safety precaution Is in- 
corporated 

Assembly benches are connected to 
the injection molding machines by 
chutes The machine opeiator tosses 
inspected pieces into the chute lead- 
ing to the assembly bench throws 
scrap and sprues down another chute 
leading into an inclosed belt con- 
veyor running to the compound re- 
grlnding department One bench op- 
erator may easily keep pace in some 
cases, with the output of two injec- 
tion molding machines 

Symphonic Styling 

Hudson’s bid for sales in 1941 is 
centered about pleasing women buy- 
ers through an advanced develop- 
ment in color harmony "Symphonic 
Styling”, as it is called, offers at no 
extra cost a selection of interior 
color combinations that harmonize 
with exterior body color Up to now 
one upholstery color has usually done 
duty with every body color 


Symphonic Styling offers three m- 
teiior combinations — grey green and 
tan — the one selected being deter- 
mined by the exterior color For ex- 
ample, if tan is the basic color hai- 
mony selected, the exteiior body coloi 
and the unholslery, headlinmg trim, 
caipets, floor mats and instrument 
panel will be in harmonizing shades 
of tan Hudson is able bo take this 
f 01 ward step in color harmony be- 
cause factory operations haye always 
been kept flexible, to build cars to 
customer’s option not for dealer 
stocks 

Hudson’s thiee new lines on 116 

1940 PRODUCTION ENDS 

DETROIT— With Chevrolet pro- 
ductlon decreased during the 
week of July 22 and Ford plan- 
ning to drop curient models 
this week assembly of 1940 cars 
IS at an end Most other manu- 
facturers discontinued current 
models at the end of June or 
during the first or second weeks 
of July By mid-month Hudson 
was shipping 1941 lines to deal- 
ers and Packard lost week was 
in operation again First press 
preview will be held by Buick 
on August 13, when reporters 
will be given a chance to drive 
cars with new performance 
characteristics in view of higher 
octane fuels available this fall 


121 and 128 in wheelbases offer en- 
gines from 92-128 hp New "torpedo 
type” styling has Increajsed the body 
length 5’/^ in , lowered the body 
height by 2 In , and increased lug- 
gage space 25 i)er cent Wheelbases 
are longer. New models were seen at 
a private showing on July 19 It is 
likely that Hudson will again beat 
the field for new-model announce- 
ment, but others are close behind 
this year 

Warner Aircraft 

An order for 250 engines and spare 
parts for training ships hsis been 
placed with the Warner Aircraft 
Corp , Detroit, by the British Pur- 
chasing Commission, acting for the 
Australian government Tliese are 
cui rent-model engines and production 
Ls being fitted into the larger produc- 
tion bank for domestic purposes De- 
hveiy will be completed bv early 
spiing 

No expansion of the plant will be 
ipquired because of the Biitlsh older 
and none is lorcseeablt on account 
of expanded pin chases fiom govern- 
im nt sources 'Die government is not 
expecU'd to go hog-wild on piocuii- 
mtiit of tiainmg ships and it is llkelv 
that Warner and its competitors can 
handle the engine business with pres- 
ent facilities Warner stands a good 
chance of getting procurement orders 
because it builds engines from 125- 
165 hp The Civil Aeronautics Au- 
thority Ls reported favorably Inclined 
toward the 125 hp model while the 
Army and Navy aie considering the 
use of smallei engines in training 
ships thereby piumlttlng purchase of 
the 165 hp model 

Equipment vendors have been busy 
quoting pi ices to as many as ten 
sources for equipment to make 50 
calibei and aircraft machine guns 
Evidently the government wants bids 
from a number of souices in order 
to balance all the factors Involved 
before letting contiacts 

Associated Machine Tool Dealers 
In Convention at Dayton. Ohio 

The Associated Machine Tool Deal- 
eis of Ameilca will hold their annual 
convention Oct 21, and 22 at Dayton 
Ohio 

Among the members of the pro- 
gram committee are the followmg 
George E Young and C H Goslger 
of C H Gosigcr Machinery Co , J 
W Barbour, E A Kinsey Co , Inc , 
and E J Selfreat SeifreaL-Elstead 
Machinery Co All are from Dayton 
Ohio 

W J Radcliffe and E B Andrews 
of E A Kinsey Co , Inc , E C El- 
stad, Seifreat-Elstad Machinery Co ; 
and E A Shiver Motch & Merry- 
weather Machinery Co All are from 
Cincinnati, Ohio 
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WATCHING WASHINGTON 


Tentative priorities division set up in the Army and Navy 
Munitions Board. Training program to increase production 
level of present skilled labor; defense legislation continues 

By ROBERT COLBORN 


WASHINGTON — Dress rehearsal for 
priorities has started. A priorities di- 
vision has been set up in the Army 
and Navy Munitions Board, headed 
by Lieut. Col. A. B. Johnson, which 
will set up a more or less informal 
mechanism easily convertible into 
a definite priority syst^em, Plan.s made 
by the division clear through Donald 
Nelson, defense commission coordi- 
nator of procurement. When actual 
priorities are brought in, Nelson, a 
former Sears-Roebuck purchasing 
executive, will bo in charge. Press re- 
ports that Limn Henderson will have 
the job are incorrect. 

Primary job of the priori lies divi- 
sion is to establish the relative ur- 
gency of various Army and Navy 
orders, to keep manufacturing geared 
to the orderly expansion ot the 
armed forces. It will decide that this 
oixier for tank armor comes ahead 
of that order, with a ship’s armor 
order in between. 

Priority of military over commer- 
cial orders is intended to be attained 
simply through the delivery date on 
the contract. When the supplier lakiss 
the contract he obligati's himself .so 
to reshuffle his existing orders that 
he can meet tlie delivery date. 
Whether suppliers themselves will de- 
mand formal priorities to protect 
themselVD.s against resentment of 
commercial customers remains to be 
seen. In any case little trouble is 
expected except perhaps in a lew 
items such as armor plate, optical 
glass, certain aluminum products, 
rifle boring machinery, and heavy 
forgings. 

Where this system nr.ghl break 
down is in the case of sub-contra e- 
tors and material suppliers. If dil- 
ficulty develops, the defense com- 
mission will be called in. Although 
admitting that priorities will come 
sooner or later, the comini'ssion 
wants to stave them off as long as 
possible. Probable first step w’ill be 
ihformal Industry-wide agreements 
such as the one already worked out 
by machine tool me'vi^arturers. 

Groundwork for a similar arrange- 
ment In the forging field was ap- 
parently laid late last month when 
repre.sentatlves of fifteen manufac- 
turers of heavy forgings were called 
to Washington to meet with Army, 
Navy, Maritime Commission, and de- 
fense commission officials. They were 
Informed that the three agencies 


will need over the next <-hree years 
about 360,000 tons of heavy forglngs - 
guns up to 16 In., ship shafting, 
rudder posts, turbine rotors, etc. No 
formal acLlnn wels taken at the 
meeting beyond this announcement, 
and no date w'os set for a later 
meeting. It is presumed, however, 
that the manufacturers will discuss 
the a.ssignment and determine what 
expansion is feasible and wliether 
alloca lions of deliveries will have to 
be made 

Legal basis for priority of military 
over civil orders, whenever the Presi- 
dent dt sires, wius established in re- 
cent legLslation. It is thought likely 
Jiowpver that further legislation wdll 
be sought soon permitting priorities 
as betwooii different commercial or- 
diuvs. 

Defense Training Speeded 

Meanwilile ti>'- defense training 
program is beginning to get away 
from Its flr.st chaotic visions of mil- 
lions of high school boys learning 
to be machinists. In an effort to co- 
ordinate the half dozen iigeiicie.s 
attacking tJie training program, Sid- 
ney Hillman, defense commission la- 
bor man, late last month called in 





Defense Head — Ilaruld ra)nc, 
chiiinnan of Sfudcfnikcr, has charge 
of muihinc tools for flic National 
Defense yldvisory Co^njnission 
under William S\ Knuds en 


a comniiilee of six industrialists 
I airplanes, steel, tihlps, electrical 
goods) and six labor leaders to set 
up some kind of over -all policy. 
Tiiey agreed that the route to quick 
results is to step up the level of 
present skilled labor rather than try 
to start from scratch — ^l.e. turn a 
machinist into a tool and die maker 
and a machinisf.s helper into a ma- 
chinist. Tlip two big reservoirs are 
the unemployed skilled men and the 
men now employed at lowa'i-grade 
skilled jobs. The first group, wdiere 
tlie main problem is lefnrbishing 
diisly skills, is to be handled through 
I he WPA-Olllee of Ecluratlon pro- 
gram. whicli already has 40,000 men 
under training iind is working to- 
wards 1150.000. The second group will 
be u job for industry Itself to han- 
dle through various forms ul In- 
.service training. 

Meanwhile, tlie Labor Department 
announced tliat ' e defense program 
had resulted in a contni-seasoniil in- 
crease <235,000) in June industrial 
employment. It estimated that, as of 
June, more than 300,000 men were 
employed In defense indiislrics: 
Shipbuilding. BB.600; aircraft, 70. '300; 
machine tools, 64. BOO; engines, 50.- 
600; aluminum, 27,000; explosives, 
7.500 Percentage Increases in these 
industni's over 1037 were 26. 46. IB, 
IB, 3. and 2 respectively. 

Legislation Continues 

Willi Congress likely to stay in 
se.ssioii till after election, tlie mill 
of delen.se legislation grind.s along. 
The two-ocean navy bill authorizing 
a 70 TK'i’cent expansion of the per- 
unlted size ol the flt'Ct has been 
signed and is now law Lots ol peo- 
ple still do not understand that 
there is no money in this bill. It 
merely authonzes the Navy to go 
alu'ad wlien Congress provides tlie 
$4,000,000,000 needed. Only a lew 
hundred million hir the ni'cessary 
shipyards and armor plants will be 
provided thi.^ year Congre.ss has 
passed a measure appro-pria ting $25,- 
000,000 to start a $65,000,000 defense 
power project in the Tennessee Val- 
ley. Major items still pending are 
LIS lollows: 

Tlie $5,000,000,000 appropriation to 
provide equipment for a 2,000,000- 
maii army and 19,000 more planes. 
This bill will pass soon substantially 
unchanged The rider whicli raises 
airplane profits is academic, since 
the tax bill will substitute a different 
system. 

This bill limits armament profits, 
establishes amortization procedure 
for defense plants, and repeats special 
limits on profits. 
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Wrigtit Aeronautical Locates 
$92,000,000 Plant at Cincinnati 


U. S. Bovernment Contracts Awarded to Motal-Workine Firnis 


WASHINGTON— Decision of Wright 
Aeronautical to locate its $02,000,000 
engine plant at Cincinnati not only 
doubles Wright’s production of mili- 
tary-type radial engines, adding 
12,000 a year of capacity, but also 
marks the first big break in indus- 
try's resistance to the administra- 
tion's desire for decentralization of 
defense plant. 

By the same token it substantially 
reduces the likeliliood of government 
construction of plant facilities 
paralleling private industry. Govern- 
ment plants definitely scheduled (the 
$25,000,000 powder plant near Louis- 
ville, Ky., a shell-loading plant soon 
to be announced, etc.) are for prod- 
ucts with no commercial equivalent. 
Possibility of other types arose 
through desire to control locations — 
admittedly not possible as regards 
private expansions — or through too 
slow private plant construction. Fru- 
ition of the long pending Wright ne- 
gotiations was a major cause of the 
War Department’s announcement 
that it contemplated no immediate 
construction of federal aircraft 
plants. 

The Wright plant Ls being fi- 
nanced through an RFC defense 
loan and is the first big one apart 
from the $165,000,000 loaned to the 
RPC-created metals and rubber cor- 
porations for purchase of strategic 
materials. Nine smaller loans aggre- 
gating $16,000,000 have been made, 
but RPC has made no statement as 
to the recipients. 

Disinterested Executives Seen 
Respnnsible for "Learner” Failures 

SILVER BAY. N. Y.— Lack of atten- 
tion by top executives Ls largely re- 
sponsible for failure of “learner” 
training programs wherever they 
have proved unsuccessful, stated 
Warner Seely, secretary Warner & 
Swasey Co., in a talk July 25 at the 
annual Silver Bay Industrial Con- 
ference. Once launched, the.se pro- 
grams sometimes have been allowed 
to drift along without proper study, 
supervLsion and direction. 

Mr. Seely pointed out that the 
most important factors in operating 
a learner program are a careful se- 
lection of trainees, getting foremen 
training- consciou.5, and making a fre- 
quent and accurate check-up of indi- 
vidual learner’s progress. The learner 
courses are generally considered the 
most effective single method of at- 
tacking the emergency training prob- 
lem. Classroom work consists of blue- 
print reading, shop mathematics, use 
of measuring Instruments, elemen- 
tary applied mechanics, and machine 
shop practices. It is followed by 
training in the plant. 
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NAMES in the NEWS 

Frank H. Gordon, vice-president in 
charge of sales at Lukens Steel Co., 
Coatesville, Pa., recently celebrated 
his 45th anniversary as an associate 
of the company. After having held 
various clerical positions in the organ- 
ization, Mr. Gordon was named as- 
sistant general sales agent in 1903. 
He has been vice-president since 1928. 

R. A. Hill, formerly mid-continent 
manager for the Regan Forge & En- 
gineering Co., has been appointed 
manager of a new branch office and 
warehouse in Houston, Texas., to be 
opened by John A. Roebling’s Sons 
Co., Trenton, N. J. Mr. Hill will have 
charge of sales and the local stock of 
Roebling’s complete line. 

Howard R. Salisbury has been ap- 
pointed manager of the Air Reduc- 
tion Sale.s Co. at Philadelphia, Pa. 
He has been connected with Airco for 
fifteen years. 

J. Eugene Jackson has been ap- 
pointed metallurgical engineer of the 
Copper Iron & Steel Development As- 
sociation, Cleveland, Ohio. He will act 
tus technical service representative of 
the tissociation of copper producers. 

Clinton E. Stryker has been ap- 
pointed vice-president and assistant 
to the president of the Nordberg Mfg. 
Co., Milwaukee, Wis. 

C. O. Bartlett has been appointed 
district manager in the Detroit terri- 
tory for the C. O. Bartlett & Snow 
Co., Cleveland, Ohio. Mr. Bartlett is 
the son of the founder and organizer 
of the company. 

James H. Jewell has been named 
manager of agency sales by Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 

John A. Brown has retiied from 
Heppenstall Co., Pittsburgh, P.i., after 
having served for 40 years. Harry E. 
Reith, formerly with Brooks Oil Co., 
has been appointed special service 
representative, the position formerly 
held by Mr. Brown. 

George I. Allen, office manager of 
Heppenstall Co., Cleveland, Ohio, has 
also retired. He is being succeeded by 
his son, Jack R. Allen. 

O. V. Patrick has been appointed 
director of sales for the Cleveland 
Automatic Machine Co., Cleveland, 
Ohio. H. A. Gray, formerly connected 
with the U. S. Army Ordnance De- 
partment, succeeds Mr. Patrick, as 
eastern sales manager. F. C. Reese, 
formerly sales engineer with the Cin- 
cinnati Milling Machine Co., has been 
appointed district sales manager with 


offices at 314 American Building, Cin- 
cinnati, Ohio. 

Charles F. Woodward was named 
manager of Western St/Cel Products 
Corp,, Ltd., company's office and fac- 
tory at Calgary, Alberta, Canada. 

Lawrence Rigdon. Carl Coler and 
William O’Connell have been ap- 
pointed to the posts of manager of 
manufacturing, manager of industrial 
relations, and auditor respectively, of 
the Emergency Pixjducts Div., West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. Tills division, which 
ha-s been organized Just recently, 
will produce defense equipment un- 
der the government’s preparedness 
program. 

J. Russell Penman has been ap- 
pointed production manager in Cop- 
perweld Steel Company’s new alloy 
steel plant in Warren, Ohio. Mr. 
Penman was previously connected 
with Central Steel Co., Republic Steel 
Corp., and United States Steel Corp. 

Claire C. Balkc ha*s rejoined the 
Research Staff of Fansteel Metallurg- 
ical Corp., North Chicago, 111. 

Frank W. Ladky, Wisconsin repre- 
sentative for the Corey Steel Co., 
Cicero, 111., for the past twenty years, 
has been elected a director of the 
company. 

John P. Moran, vice-president in 
charge of production of the Oemmer 
Mfg. Co., Detroit, Mich., ha-s been 
elected president to succeed the late 
Edward P. Hammond. Mr. Moran has 
been a member of the company since 
1910. 

Aircraft engineer, Carleton E. 
Stryker, has been added to the head- 
quarters staff of the Society of Auto- 
motive Engineers to take charge of 
the society’s national defense respons- 


ibilities pertaining to aircraft and air- 
craft-engine parts and materials. 

Alexander Sellers, president of Wil- 
liam Sellers & Co.. Philadelphia, Pa . 
ha.s been elected chairman of the 
board. He Is succeeded as president 
by George H. Benzon, Jr., who hius 
held the post of vice-president. 


PLANT EXPANSION 


Cowle.s Detergent Co., Cleveland, 
Ohio, has moved to larger offices at 
7016 Euclid Ave. 

Falk Corp., Milwaukee, Wls., Ls 
scheduled to erect a $50,000 addition 
to its existing plant. 

Union Carbide & Carbon Corp., New 
York. N. Y.. Is expanding its plant 
in Kokomo, Ind., by the addition of a 
new one-story factory building. The 
new structure will house machinery 
to be used In the manufacture of 
Haynes Stellite alloy products. 

Westinghouse Electric L Mfg. Co., 
East Pittsburgh, Pa., will construct a, 
new $560,000 Avarchouse which will 
provide an additional 126,000 sq.ft, of 
space. A new metal stamping build- 
ing which will cost approximately 
$500,000, and an additional construc- 
tion of two stories on one of the main 
buildings of the plant arc added fea- 
tures of the organization's expansion 
program. 

Marmon-Herrington Co., Indianap- 
olis, Ind., Is scheduled to double the 
size of its factory in conjunction 
with its active participation in the 
new nationnl defense program. 

Worthington Pump & Machinery 
Corp. will construct a new $75,000 ad- 
dition to its Buffalo plant. The new 
unit, 145x114 ft., will be used to ex- 
pand the assembly and testing de- 
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partment of the larger gas and diesel 
engines. 

Curtiss -Wright Corp. has filed a 
petition with the Tonawanda Town 
Board to erect a new $100,000 office 
building at Tonawanda, N. Y. 

An addition to the aircraft factory 
building of North American Aviation, 
Inc., is being erected at 5701 Imperial 
Highway, Los Angeles, Calif. The ex- 
pansion will cover an area of 25 x 420 
ft. at a cost of $24,000. 

Menasco Mfg. Co., Los Angeles, 
Calif., will erect a new aircraft en- 
gine factory at Burbank, Calif. The 
new building will have an area of 
50,000 sq. ft. of floor space and is 
scheduled to be completed in 90 days. 

Curtis Lighting, Inc., manufactur- 
ers of lighting equipment, is expected 
to erect a $175,000 general office and 
factory building at Paducah, Ky. Tlie 
company, now located at 1123 W. 
Jackson Blvd., Chicago, will be moved 
as soon us it secures a title tor a 
plant site and $35,000 to be raised by 
public subscription. 

Work ha.s begun on a new $2,000,- 
000 headquarters for the General 
Electric Co., at 840 So. Canal St., Chi- 
cago, 111. Tlie building, which is 
scheduled to be completed in Sep- 
tember will occupy one square block, 
have seven stories, and house nine 
General Electric divisions. 

Ericcson Screw k Machine Co., 
Brooklyn, N, Y., will construct a $75,- 
000 factory unit on the Boston Post 
Road at Norwalk, Conn. 

United Aircraft Corp., East Hart- 
ford, Conn . has leased the entire 
first floor of the three-story plant of 
Cheney Bros, at Manchester, Conn. 
The Aircraft Co. now has 19,000 sq. 
ft. of floor space which will be used 
for storage purposes. 


OBITUARIES 


Paul S. Moyer, chairman of the 
board, Arldor Co.. Chicago. 111., died 
recently, at the age of 49. 

Fred Beswick, 45, former superin- 
tendent of the foundry at Caledonia 
Bean Harvester Co., died at his home 
in LeRoy, N. Y., following an Illness 
of several months. Ill health had 
caused Mr. Beswick’s retirement. 

William Henry Harrington, 48, 
Eeistern sales manager of New De- 
parture Div. of General Motors Corp. 
at Bristol, Conn., died recently fol- 
lowing an operation. Mr. Harrington 
had been associated with New De- 
parture since 1917. 


Dies 



\\ 

CHARLES H. HELLER 


Charles H. Heller, chairman of the 
board, Bower Roller Bearing Co., died 
suddenly July 26 With R. F. Bower 
and others, Mr. Heller organized the 
Bower Co. at Dayton, Ohio, in 1907. 

Charles A. Goodspeed, who was 
connected with Henry Prentiss ilc Co 
for 40 years previous to his retire- 
ment ill 1928, died recently. 

Fred C. Reis, secretary for many 
years of the Boye <*4^ Emmes Machine 
Tck)1 Co., Cincinnati, Ohio, died July 
23. 


BUSINESS ITEMS 


Sheller Mfg. Corp , Portland, Ind., 
manufacturers of steering wheels, has 
purchased the radiator shutter busi- 
ness of Pines Winterfront Co., Chi- 
cago. 111. 

Cummins Diesel Sales of British 
Columbia, Iitd.. machinery dealer, ha.s 
been incorporated with an author- 
ized capitalization of $10,000. Tlie 
new firm is located at 703 Rogers 
Bldg , 470 Granville St., Vancouver. 
B. C. 

Reliance Machine & Tool Co., Ltd., 
has changed the name of the firm to 
Reliance Aircraft & Tool Co., Ltd., 
with offices in Belleville. Ontario, 
Canada. 

John W. Dobson has been ap- 
pointed an Eastern sales representa- 
tive of the Cowles Detergent Co., 
Cleveland, Ohio. 

Callite Tungsten Corp., Union City, 
N. J., has taken over Harris Alloys, 
Inc. 

Ransome Concrete Machinery Co., 
Dunellen, N. J., has appointed the 
following sales representatives: Wes- 
sendorff, Nelms & Co., 320 Franklin 


Ave., Houston, Texas; Welding Sales 
& Engineering Co., 1628 W. Fort St., 
Detroit, Mich.; Jones-Sylar Supply 
Co.. 1000 Central Ave., Chattanooga, 
Tenn.; Arcway Equipment Co., 3717 
Filbert St., Philadelphia, Pa.; and 
Hobart Welder Sales & Service, 6715 
Carnegie Ave., Cleveland, Ohio. 

Fuji Ti’ading Co., Osaka, Japan, has 
been newly incorporated to take over 
the entire overseas business formerly 
handled by the export department of 
Y. Kodama Shoten. 

Walter C. DavLs will represent 
American Machine & Metals, Inc., of 
East Moline, 111., in Maryland, Vir- 
ginia and the District of Columbia. 

Republic Machinery Corp., Toledo, 
Ohio, has been formed to take over 
the Machine Tool Div.. of the Na- 
tional Supply Co. H. E. Oatis, who 
has been branch manager of the To- 
ledo Store of the National Supply 
Co., will head the new organization 
as president and treasurer. Offices are 
at 416 Richardson Bldg. 

Huie Simmer Co.. 103 Thomas 
Bldg., Dallas, Texas, has been ap- 
pointed district sales representative 
in the state of Oklahoma for the 
complete line of Trico Fuse Mfg. Co., 
Milwaukee, Wis. 

Medart Co., St Louis. Mo., has 
purchased the entire wood pulley 
.stock of the Reeves Pulley Co., Co- 
lumbus. Ohio, and will continue to 
serve all of the wood pulley dealers 
and customers of the latter organiza- 
tion 

A new company, the U. S. Electric 
Welder Corp., 1224 W. Bancroft St., 
Toledo, Ohio, has been incorporated 
by J. L. Fosnight, who will act as 
president and general manager. 

The Stumpfl Co., Emporium, Pa , 
manufacturer of cuLting tooLs, is be- 
ing reorganized into a new firm to be 
known as the Cameron Mfg. Corp. 


MEETINGS 


Porcelain Enamel Institute. Fifth 
annual forunqi, University of Illinois, 
Urbana, 111. Oct. 16-18. 

Society of Automotive Engineers. 
National tractor meeting, Schroeder 
Hotel, Milwaukee, Wis., Sept. 24^25. 
Annual dinner, Hotel Commodore. 
New York, N. Y., Oct. 14. 

American Institute of Electrical 
Engineers. Pacific Coast convention, 
Los AngeleLS, Calif., Aug. 26-30. 

American Society of Mechanical 
Engineers. Fall meeting, Spokane. 
Wash., Bept. 3-6. 
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SHOP EQUIPMENT NEWS 


“Autometric” Jig Borer Serves Also 

As Precision Layout and Inspection Machine 


Offered by Meyer Mechanical Labora- 
tory, 1849 Sacramento 8t , San Fran- 
cisco, Calif., the "Autometrlc” Jig 
borer has been designed from the 
ground up to offer greater accuracy, 
greater versatility and greater speed 
of operation in jig boring In addi- 
tion to functioning as a Jig borer, thLs 
unit also serves as a universal lay- 
out and inspection machine 
For small-lot production work the 
versatility and speed of this machine 
make possible a wide variety of pro- 
duction boring without expensive at- 
tachments or accessories Operations 
possible on the machine Include: lo- 
cating, boring, inspecting and layout 
in one set-up; angular boring of holes 
at any angle; taper boring at any 
angle, and rapid measuring by built- 
in mechanical counters Features in 


elude steel ways hardened, ground and 
lapped, automatically oiled, independ- 
ent speeds and feeds; infinite number 
of feeds from zero to 3’v In per min , 
lourteen feeds from 30 to 2,350 rpm , 
V-belt driven spindle; and super- 
precision roller bearings In spindle and 
rotary table. 

Grob Metal Baedsaw 

Built for Toolroon 

To fill the increasing demand for an 
all-round metal bandsaw, Gi ob Bros , 
GTrafton, Wis , have developed the 
Model No. NS-IB bandsaw. This ma- 
chine is built for the toolroom as well 
as for the general machine shop 
The machine consists of a one-piece 
welded steel frame, reinforced for 





. ' 


rigidity A cast iron tabic, 24x24 in , 
is tiltable four ways A butt welder 
with built-in tool grinder is mounted 
in the frame Both upper and lower 
saw guides arc adjustable Lower guide 
can be brought above the table surface 
for special Jobs 

A 1-hp motor drives the machine 
through V-belts. All pulleys are 
mounted on ball bearings Speeds 
range from 50 to over 2,000 ft per 
min Throat Is 18 In deep and dis- 
tance from table to upjx'r column Is 
12 In Machine will cut extra-heavy 
fobs with ease, using saw blades up to 
1 in wide A chart for the proper selec- 
tion of saw blades Is mounted on the 
machine Net weight is 1,000 lb. 


Rome Polishing Lathe 

Fioishes at Slow Speed 

Especially well adapted to the require- 
ments of the slow-speed loase-abra- 
sive method of finishing, the Rome 
Model THMO heavy-duty two-motor 
double- spindle polishing and buffing 
lathe can be arranged for heavy-duty 
automobile bumper rail polishing and 
buffing, and can also be equipped with 
long overhanging wheel spindle hous- 
ings for agricultural implement fln- 
i.shing. 

Machine illustrated is equipped with 
two 10-hp totally inclosed fan cooled 
ball bearing motors and pushbutton 
operated magnetic starting switches 
Motors up to 25 iip can be accommo- 
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dated in the machine. Spindles will 
carry IB to 36 in. diameter, 6 -ln. face 
wheels with 2-in arbor holes. Wlieel 
dust hoods of any design can be 
funiLshed to specification, complete 
with mounting brackets. 

Chrome-manganese alloy steel 
wheel spindles, ground and balanced, 
are mounted on multi-sealed ball bear- 
ings having exceptionally high load 
capacity. Net weight, complete with 
two 10-hp. motors, is 3,100 lb. 

Super Seusitive Drill 

Has Wide Speed Range 

The "Maxl-Varimatic” super sensitive 
drilling machine offered by Hamilton 
Tool Co , Hamilton, Ohio, has been 
designed to afford greater flexibility 
of operation and higher performance 
through the use of an exceptionally 
wide range of speeds. Complete speed 
range of the machine is from 840 
r.p.m. to 9.300 r.p.m., with a 1,725 


r.p.m motor. Speed adjustment is in- 
finitely variable in two ranges. 

This machine Is claimed to be built 
with Instrument precision, and to be 
suitable for use on the finest work 
In toolrooms, or in Instrument, diesel, 
electrical, aircraft and other precision 



manufacturing. Exceptional conveni- 
ence of operation enhances its use- 
fulness. Drilling unit is self-contained, 
and swings radially on the column and 
locks to any position. The 6 ‘/ 2 -in. ver- 
tical adjustment is accomplLshed by 
means of an elevating screw. 


Seybold Precision Shear Knife Grinder 

Sharpens Most Kinds of Straight Knives 


Developed by the Seybold Div. of 
Harrls-Seybold-Potter Co., Dayton, 
Ohio, a high-speed precision knife 
grinder is capable of sharpening al- 
most all straight knives in general 
use. Having an automatic grinding 
wheel feed and centrifugal pump cool- 


ing system, It removes an absolute 
minimum of metal, quickly producing 
a keen cutting edge which requires 
little honing. 

Machine does not require an ex- 
perienced operator, and grinds equally 
well shear blades or beveled knives 



such as planer, chipper, hog, barker, 
veneer, paper, rag, granulating, to- 
bacco, scraper and doctor blades. A 
unique feature is a hollow three-sided 
knife bar, each surface of which 
pre.sents a different series of angles 
to the action of the traveling grind- 
ing wheel. A fourth open side makes 
it easy to bolt or clamp the various 
types of blades to the bar. 

In designing the machine, special 
consideration has been given to sliear 
blade grinding. A variety of size.? can 
be accommodated, and widths up to 
6 in. can be ground satisfactorily. 
Adjacent surfaces of the knife bar 
are made to accommodate almost all 
straight edge knives in general use. 

Simplicity ha.s been attained with- 
out eliminating any of the desirable 
features ol the company's older pre- 
cision knife grinder, it is claimed. All 
gears and clutch operate in an oil 
bath to insure quiet, trouble-free serv- 
ice. Only the floor space occupied by 
the base is required for operating the 
grinder. It is made in three sizes, 
70-in., 100-in. and 12B-in. lengths. 



"Millmaster” Vertical Miller 

Designed for Wide Range 

Designed for a wide range of work 
with high speed and high precision, 
the No. 2^/ii "Millmaster” vertical mill- 
ing machine is offered by Midway 
Machine Co., 2324 University Ave , 
St. Paul, Minn. The standard two- 
pulley model provides spindle speeds 
of 275 to 4,300 r.p.m,, while the three- 
pulley model has speeds ranging from 
70 to 10,000 r.p.m. This wide range 
of speeds makes the machine ex- 
tremely versatile, os the same machine 
may be used for work in metal, wood 
and plastics without change. 

Features include: 1-hp. ball-bearing 
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motor and reverse controller; pre- 
loaded duplex oversize ball bearings 
on spindle; all flat and V bearing 
surfaces scraped in against master 
plate. Over-aU height of stationary- 
quill model Is 72 in.; that of movable- 
quill model is 80 In. Net weight is 
1,600 lb. 

"Incolap” Gear Finisher 

Built for Small Gears 

Standing only 32 In. high, the bench 
model "Incolap'’ gear finishing and 
correcting machine is offered by Gear 
Processing, Inc., 6700 Grant Ave., 
Cleveland, Ohio. With this unit gears 
may be rough and finish hobbed, 



shaped, or rough cut and shaved 
Then after hardening, they go 
through the laps to remove errors 
in both cutting and hardening oper- 
ations. The “Incolap” proces.s is not 
designed to remove large amounts of 
stock, but rather to corn-n gears 
properly cut with a normal amount of 
production error. 

Primary function of the machine 
is to reciprocate the gear and sur- 
rounding lap in relation to each other. 
For large production where many 
gears of the same kind are to be 
corrected, laps arc broached from 
elefctric furnace iron and later hard- 
ened. For transmission gears, laps 
are usually from 3/16 In. to in. 
thick. For larger gears, and for worms 
or splines, the laps may be as long as 
4 in. By use of thin laps, clo.se cleai- 
ance gears can be finished, provided 
there is % in. between gear being 
lapped and the adjacent gear oi 

shoulder. . , . , 

Bench model Illustrated will take 


gears from ^ to 2 in. in diameter. 
Weighing less than 200 lb., it has 
manual control for stopping and starl- 
ing, for lifting gear for indexing or 
at the finish of the cycle and for 
controlling pressure between gear and 
lap. Provision is made lor automatic 
control of these motions, using a time 
clock mechanism and actuating air 
cylinders. 



Automatic Cross Feed 

Available for B&S Grinders 

Brown & Sharpe Mfg. Co., Providence, 
R. I., has developed an independent 
automatic cross feed arrangement for 
its No. 5 plain grinding machines. 


Automatic straight-in-feed grinding, 
with the machine table stationary, 
may be performed with this attnch- 
ment, which gives the machine all the 
advantages of power plunge-cuiling 
with no change in its regular capaci- 
ties or operating convonienre. The 
arrangement furnishes 172 plunge - 
cut feeds or picks per minute, with tht 
amount of feed adjustable by quarter- 
thousandths from 0.00025 in to 0.0045 
in. per pick. As with the regular cross 
feed, the stopping point can be set by 
Incremenls of 0 0001 in. 

A separately eon I rolled 1, 20-hp. 
gearhead motor mounted at the right 
front of the machine drives continu- 
ously a variable-radius crank mechan- 
ism which Is mounted below the 
similar unit regularly a part of the 
machine. Arrangement Includes a ver- 
tical link which transmits motion to 
the cross-feed pawl from either of 
two crank mechanisms. Selections of 
feed for traversing or straight-in-feed 
grinding Is made simply by connecting 
the link to the projjcr crank mechan- 
ism by a machine screw and hard- 
ened bushing fitting either of two 
holes in the link. Amount of feed per 
pick Is selected simultaneously by a 
pointer and scale on the rotating 
members before Lin. screw is tight- 
ened. Entire arrangement Is simple 
and compact, and Is effectively 
guarded for safety. It Is applied to 
the machine before shipment from 
the factory, and Increa-se-s the w^eight 
by approximately 15 lb. 


Brown & Sharpe Tool Grinding Attachments 

Aid in Sharpening Steep Spiral End Mills 


Nos. 10 and 13 end mill grinding at- 
tachments for B&S No. 10 cutter and 
tool grinding machine and No. 13 uni- 
versal end tool grinding machine 
respectively have been developed by 
Brown & Sharpe Mfg Co.. Providence, 
R. I., especially for sharpening the 
peripheral teeth of steep spiral end 
mills having straight or taper shanks 


A knob at the rear end of the at- 
tachment spindle makevS It easy to 
hold the tooth being ground in contact 
with the tooth rest, while feeding the 
cutter acros^s the wheel by ci longi- 
tudinal table movement. Mounting of 
the spindle on antl-frictlon bearings 
provides a sensitive, free-turning unit, 
nl special advantage when sharpening 



Sharlycmn(j the peripheral tedh pf sfrep .spiral rncl niilh is inadt' ca.sy 
wth the No. 10 aitaelna^^vi, left, uju/ the Xa. JJ aftai haient , rujht, for 
the Bro 7 im & Sharpe No. 10 cutter aud tool (/rindnii) inachiue and the 
No. 13 uuiversal and too! (irindituf warhine, respi ctivrly 


AUGUST 7 


19 4 0 


593 



very small end mills having a steep 
spiral. 

Attachment spindle is carried in a 
body supported by and turning hori- 
zontally on a base casting. Two zero 
lines 100 deg. apart assure proper 
alignment of spindle with machine 
table when sharpening either right- 
hand or left-hand cutters. Base is 
aligned by keys which fit the table 
T-slot. End mills having a No. 9 B&S 
taper shank will flt directly Into the 
attachment spindle; while cutters hav- 
ing shanks of other B&S tapers, as 
well as cutters with milling machine 
standard taper shanks and straight 
shanks, are accommodated by stock 
collets and adapters regularly avail- 
able. A built-in bolt can be furnished 
at extra cost for use with spring 
collets in order to hold straight- 
shank end mills. 

KRee Type Hydraulic Press 

Pemits Rapid Tool Changes 

The Type DLKIC2 hydraulic press 
offered by Denison Engineering Co,. 
236 N. Water Street, Columbus, Ohio, 
has been arranged especially to facili- 
tate rapid change of tools and fixtures, 
suitable for general production pre.ss- 



Ing operations, it can be quickly re- 
tooled with a variety of bolsters, sup- 
ports or special tools and fixtures. 
Convenient location of controls, 
rounded corners and freedom from 
projections, promote safety and con- 
venience in operation. 

Furnished in both 5- and 15-ton 
capacities, this press is available with 
either manual or electric control. With 


electric control, two pushbuttons are 
arranged so that both must be oper- 
ated simultaneously. The manually 
controlled press is furnished with a 
hand lever or with a foot pedal. 

IlHbreukable Wick Feed Oiler 

Aids Intermittent Operation 

A visible unbreakable wick-feed oiler 
offered by Trico Fuse Mfg. Co., 2948 
N. 5th St., Milwaukee, WLs . has been 
developed especially for use on ma- 
chinery which operates intermittently 



Lever at the top, when in a vertical 
position, starts the feed, and when 
flipped to the side, shuts off the feed, 
preventing flooding and waste of oil 
when the machine is idle. Oil supply 
Is always visible, and the clear un- 
breakable reservoir tells at a glance 
when refilling is necessary. 

When oiler is filled above the point 
where the wick enters the center tube, 
surplus oil drains into the bearing, 
thus flushing it thoroughly. When the 
oil recedes below the opening in the 
tube, the wick automatically feeds the 
oil by capillary action. Dirt or sedi- 
ment cannot enter the bearing. There 
are no gaskets to leak, as the bottle 
Ls cemented and roll-clinched to the 
heavy brass base. Oilers are available 
in one, two and four ounce capacitie.s. 

Pivoted Clamp Designed 

To Eliminate Creeping 

A clamp offering a solution to the old 
problem of creeping and shifting of 
clamps is offered by Grand Special- 
ties Co., 3103 W. Grand Ave., Chi- 
cago, 111. This clamp Incorporates the 
standard clamp principle with an 
additional vise feature which Is said 
to provide positive grip which elimi- 
nates all surface movement of the 
clamp or material under pressure. 

Clamp screw turns in a hinged 
bracket, the hinge acting as a ful- 
crum with the base of the clamp 



which has a vise screw working against 
it. It is claimed that this clamp can 
be used in inconvenient places not 
accessible to ordinary clamps, and 
that it develops a holding power that 
prevents creeping or shifting even on 
tapered work. It hEis extra slip-on 
jaws for clamping pipes, rods and 
tubing. It Is made in two sizes with 
openings of 3, 4 and 6 in. 

Hart Dividing Heads 

Provide Up To 32 Divisions 

Dividing heads of simple construction 
have been made available by Hart 
Machine Co., 26 Mather St., Dorches- 
ter, Boston, Mass., for a wide variety 
of work on drill presses, milling ma- 
chines, shapers and surface grinders. 
The plain dividing head is mounted 
on 2% in. standard milling fixtures 



previously described. These heads are 
available with or without a tailstock 
assembly. The dividing head can be 
equipped with a standard driving 
faceplate as shown, or with a 4 in. 
Whlton chuck. When arranged with 
a chuck a hollow spindle which will 
take up to 9/16 in. round stock is fur- 
nished. The index plate is drilled on 
one side with IB, 20, 22 and 24 holes, 
and on the other side with 26, 28, 30 
and 32 holes. All numbers up to 16 and 
even numbers up to 32 can be divided. 

Heavy Duty Tool Set 

Built for Maintenance 

A complete set of pulling tools de- 
signed and built especially for indus- 
trial maintenance work Is offered by 
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Tom Thumb 


Threading 

Machine 
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Many an OSTER “TOM THUMB” 
No. 531 works alongside a big bolt ma- 
chine, filling in when the big fellow is 
“tied up” on long runs- getting the 
short runs which it completes before 
the big one can be set up. 

Also a wise choice for the shop which 
can’t keep a big machine profitably 
busy, the “TOM THUMB” gives sur- 


prisingly high and accurate production. 
Powered by a universal, reversible, 
variable speed motor, it is simple and 
economical to operate, and its all BAT.L 
BEARINU construction insures years 
of hard service. 

Write for the unusually low price and 
complete description of the “TOM 
THUMB.” 


BSTEa 

_ IHHUDIHb iglurMtHI 

IgnUiAMS 


Sales Office: 2049 East 6l5t Street, Cleveland, Ohio. 
Factories: Erie, Penna., and (Cleveland, Ohio. 
New York City Office: 30 Church St. 
Philadelphia Office: 111 No. 3rd St. 


THE OSTER MANUFACTURING COMPANY 


AIK^II-ST 7, 1940 
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Owatoniia Tool Co., 353 Cedar St., 
Owatonna, Minn. All tools are uni- 
versal In scope, maklni? It an easy 
job to remove and replace gears, 
bearings, wheels, pulleys and other 
close-fitting parts. 

A wide range of adjustments per- 
mits these tools to handle the ma- 
jority of maintenance Jobs In any 
plant. Positive gripping, non-slipping 
features promote safety. Bearings and 
other parts which formerly had to be 
removed and replaced by the “punch 
and chisel” method, can now be re- 
moved and replaced without damage. 
Set illustrated can be purchased avS 
shown or in individual parts. I( 
weighs 236 lb. complete, mounted on 
a 4x4-ft. board. 


Improved Reeves "Speedier ' 
Combines Indicator and Control 

Reeves Pulley Co , Columbus, Ind , 
has developed an improved type of 
combination handwheel and speed in- 
dicator for use with its variable-speed 
transmission. “Varl-speed” motor pul- 
ley and "Motodrive.” Known as the 
“Speedial,” this device accurately in- 
dicates speed settings of the various 
units. Actual indication is a definite 
number of turns of the .speed shifting 
screw. For each full turn of the shift- 
ing screw, the indicator pointer regis- 



ters one point or degree on the cir- 
cular .scale 

It Is offered as optional equipment 
in place of the standard speed con- 
trol handwheel and indicator on the 
various Reeves drives It is availabh' 
lor use both on new units and on 
units already In service While the 
standard unit is calibrated in turns 
of the shifting screw, space is avail- 


able for the user to write his own cali- 
brations in whatever corresponding 
units he prefers. Depending upon the 
speed ratio of the unit with which the 
device Ls to be used, gear ratios of 
20:1, 30:1 and 60:1 are available. Dial 
Is calibrated in accordance with these 
ratios in from 0 to 20, 0 to 30 and 0 
to 60 turns of the shifting screw. 


Worm Speed Reducer 

Handles Small Loads 

To supplement its line of speed re- 
ducers, Abart Gear & Machine Co., 
4832 W. 16th St.. Chicago, 111., has 
developed an intermediate line of 



worm reduction units capable of 
handling power inputs up to 2 hp. 
Designated as Type 2% A, these new 
units weigh 22 lb , with ratlo.s ranging 
Irorn 4 6/6:1 to 100:1. 

Worms are made of alloy steel, with 
hardened and ground threads. Nickel 
bronze Ls used for the worm wheel. 
Shaft mountings are on full ball 
bearlng.s Gear.s, wheel and worm are 
assembled in an oil- Light semi-steel 
hoasing with bearing supports for 
both worm and wheel machined in 
one casting. 


Allis- Chalmers Extends 

Multi-Stage Pump Line 

All IS -Chalmers Mfg. Co., Milwaukee. 
Wis., has extended its line of multi- 
.stage “SSUnlt” pumps to include a 
two-stage pump with 4-in. suction 
and 2-in. discharge, which can be 
rated up to 275 gal per min. against 
heads up to 50 ft. at a speed of 
3,550 r.p.m. 

This pump, in which the motor and 



pump housings are bolted together 
for compactness, has a cast iron cas- 
ing and cover and is bronze fitted 
throughout. Cover can readily be re- 
moved, permitting inside parts to be 
replaced without disconnecting suc- 
tion and discharge piping. Stuffing 
box Is subjected to suction pressure 
only. This unit can be furnished with 
either an open, splash-proof, totally 
inclosed or explosion-proof motor. 


Flashlight Bulh Extension 

Reaches Cramped Places 

For the machinist and tool operator 
who needs a closely spotted light in 
hard-to-see places, a novel flashlight 
bulb extension has been developed 
by Sierra Aircraft Co., Sierra Madre, 
Calif. Internal bores on a lathe or 
boring mill, inside of a gear train, 
spaces under machines, and interiors 
of equipment such as tanks, barrels, 
motors, etc , are all easily Illuminated 
with this device. 

Available in lengths from 6 to 36 
In., the extension has a plug which 



will screw into any flashlight and a 
socket accommodating the bulb on 
the other end. Made of high quality 
aluminum, it is extremely flexible. 


"Wrigraph Industro” Drafter 

Fits Drawings 24 x 36 In. 

A completely adjustable ball-bearing 
drafting machine for drawings up to 
24x36 in. has been made available 
by L. G. Wright, Inc., 5209-4 Euclid 
Ave., Cleveland, Ohio. Marketed un- 
der the name of “Wrigraph Industro” 
Drafter, this unit is a precision in- 
strument which can be clamped to 
any drawing board up to two inches 
thick and 36 in. wide. 

The machine has a hinged mount- 
ing, permitting it to be raised clear 
of the board. A leveling screw Is pro- 
vided to adjust it to the plane of 
the board. It Is equipped with ex- 
clusive eccentric adjustments through 
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Here's the NEW 16" and 18" 

FEDERAL MANUFACTURIND LATHE 




loin** 


dio*« 


for 
Ship"’*' 
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CONDENSED 

SPECIFICATIONS 

Swing over wayB: IB" and 20" 
lor 16" and 10" models re- 
apeclively. 

Minimum distance between 
centers, 32" — 6 bed. 

Spindle speeds: 6; range: 75 to 
375 R.P.M. 

Feeds: cuts por inch: .010 to 
. 100 . 

Net weight: 16" 2850#; 

10". 3000#. 

Export Shipping Weight; 16", 
3350#; 10", 3500 it 


..offering tried and proved modern 
features for fast, accurate work 

All details have been designed and developed ior maximum 
productivity and accuracy in boring and turning — to simplify 
operation and insure low cost. 

Selective speed type headstock provides six speeds and is flood 
lubricated. All spindle speeds ore obtained by manipulotion 
of two conveniently located levers. 

Spindle runs on Timken Bearings; gears are of heat treated and 
hardened chrome nickel alloysteel. 

Bed of inverted "V" type design is heavily constructed and 
cross braced for utmost rigidity; apron is of single piece con- 
struction, cross braced and accurately tongued to carriage. 
Two change levers control nine feed changes. 

Drive is through Vee belt from constant speed, completely 
enclosed motor located in base of head. 

Investigate these and other modern features which are fully 
described in bulletin sent promptly on request. 


Gerard Machine Company, inc. 

60 Park Place, NEWARK, N. J. 
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which the machine i£ calibrated and 
accuracy controlled Arms are of 
special rolled channel steel giving 
great rigidity Protractor head Is con- 
trolled with the left hand, and the 
new design features a “no-set” zero 



A Vj-deg. vernier equipped with a 
magnifier provides quick and accuiate 
setting of all angles Transparent- 
edge engine-divided scales touch the 
drawing paper at front and reai 
edges only Pour modeLs are available 

NieliaR Layaut Puaches 

Mark Hales Thraugh Sactiens 

Transferring drill holes through 
drilled sections Ls made possible bv 
the layout punches offered by Nielsen 
Tool & Die Co , Berkley, Mich Avail- 
able In diameters from 17/64 to 59/64 
in , these punches are made with case- 
hardened tips which are removable 
for replacement When a solid blow 



Is struck on the punch head, they 
transfer the drill center and drill 
circle with complete accuracy 
This method is an extension of the 
procedure used in transferring blind 
screw and stud holes with Lrarisfei 
screws Among the advantages 
claimed for its use are its availability 
for either new or old work and the 
impossibility of layout marks becom- 
ing lost because of drill or drilling 
fluids erasing the markings Center 
and drill circle penetrate steel to a 
depth of about 0 010 in 

Miaiature Respirator 

Gives Added Convenience 

A respirator so small that it can be 
earned In the vest pocket has been 
developed by H S Cover, South Bend, 
Ind Identified as the “Dupor” No 1 
this respirator weighs only 1 oz It 
can be slipped on and off as readily 
as a pair of spectacles Wearer can 


talk, eat, sleep, smoke, without the 
necessity of removing it, thus assur- 
ing protection at all times 
Nose piece Is of soft pliable rubber 
which is said to make an air-tight 
fit over any shape nose Filter is 
folded so that 9 sqin of filtration 
area is provided. Filters are easily 
changed Inhalation valve keeps 
wearer from re-breathing stale air, 
and patented bulb valve exhausts 



breathed air without allowing un- 
filtered air to enter Respirator ls so 
small that It does not interfere with 
vision or with goggles or glasses No 
metal is used In Its construction mak- 
ing it practically unbreakable 

One Piece Lock Nut 

Uses New Principle 

A self-contained one-piece all-metal 
lock nut developed by An-Cor-Lox 
Dlv of Laminated Shim Co , 64 Union 
St , Glenbrook, Conn , utilizes a new 
locking principle to effect positive 
locking of the nut 
By this principle the nut is locked 
to the bolt instead of to the work 
The nut is simply spun on the bolt 



and drawn up to the desired degree of 
tightness It locks Itself automatically 
to the bolt The metal locking ring 
at the bottom of the nut is expanded 
by the locking pressure Into the root 
of the bolt thread and against the 


nut rim This lock joint holds securely 
under all conditions of heat and vi- 
bration No special length of bolt 
IS required The An-Cor-Lox nut is 
claimed not to damage the bolt thread 
nor to mar the surface of the work 
The same nut can be used over and 
over without loss of locking efficiency 


AluMite Foot-Operated Gun 

Lubricates liduetrial Units 

Especially adaptable for lubricating 
many types of Industrial equipment, 
the Model 6697-A low-pressure volume 
delivery foot gun has been developed 
by the Alemite Div of Stewart-Wamer 
Corp, 1826 Dlversey Parkway, Chi- 
cago, 111 

Oun has a capacity of 25 lb , and 
pumps approximately 1 cu m of grease 
per stroke Maximum pressure when 



operated by hand is 3,000 lb , and 
when operated by foot 5,000 lb It 
weighs 39 lb and stands less than 20 
m high It Is easily earned about 
and Is provided with a broad flat base 
for Immediate positioning It is par- 
ticularly suitable for lubricating gear 
boxes on large industrial equipment 


Fluurescent Drafting Lamps 

Pruvide Direct- Indirect Light 

“Tru-Co-Llte” fluorescent lighting 
units designed by Edwin F Guth 
Co , 2615 Washington Blvd , St Louis 
Mo , are said to provide a type of 
lighting equivalent to combination 
direct and indirect illumination, which 
is especially suitable for drafting and 
other close work 

Fixture Is sturdily built with rein- 
forcing cast aluminum ends Alumi- 
num reflectors finished by the Alzak 
process deliver 85 per cent downllght 
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103,000 PIECES 

Without GRINDING CHASERS 


When using solid dies, this particular cus- 
tomer averaged only 13,000 to 15,000 pieces 
per die. But by putting a 3/16" EJ5 Geo- 
metric Solid Adjustable Die Head on the 
same job, on the same machine, they obtained 
103,000 pieces without even resharpening the 
chasers. 


Do You Want A Copy? 

NEW BOOKLET 

Just off “the press is i new booklet 
on this EJS Removable 

Chaser Die Head A copy ot this 
rjS booklet will be sent you on 
request 















The illustration above shows actual size, the 3/16" Style EJ5 
Solid Adjustable Die Head. Only one inch in diameter, this 
tool will cut small diameter, fine pitch threads smoothly, 
accurately and economically. 

The threading range is from No. 0 to No. 10 diameters inclu- 
sive, in pitches as fine as 100 threads per inch. Because the 
chasers are adjustable within the head, you can cut the desired 
decimal pitch diameter. The faa that the chasers are remov- 
able means easy and quick resharpening— plus a long total 
chaser life. 

Couldn't you use such a tool on your work? Complete 
details on request. 

THE GEOMETRIC TOOL COMPANY 

NEW HAVEN, CONN. 

Specialists in threading tools since 189^ 
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with wide light dlstrihution, and 15 
per cent uplight for ceiling illumina- 
tion. Unit is available for four 40-watL 
lamps or four 20-watt lamps. It is 
wired complete with 95-100 per cent 
power factor accessories. 

Safety Goggles for Gages 

Developed by Ashcroft 

Safety is the most important of sev- 
eral features of the “Durafront” plas- 
tic gage cover developed by Ash- 
croft Gage Dlv of Manning, Max- 
well & Moore, Inc , Bridgeport, Conn 
These plEustic gage fronts are said 
to eliminate all possibility ot work- 





ers being injured by broken or fly- 
ing gage glass. They are molded of 
crystal-clear plastic having a tensile 
strength of 5.000 lb. and a compres- 
sion strength of 15,000 lb. Said to 
increase visibility of gages and at 
the same time Improve appearance, 
they are available In 3’^, and 6 
in. sizes, and can be added to any 
plastic gage now in service, 

"Truflo" Roof Fans 

Increase Air Removal 

Ti’uflo Fan Co., 557 Main St , Har- 
mony, Pa., has developed a line of 
roof ventilating fans recommended 
where it is necessary to increase air 
removal in gravity type ventilators, 
or when wind velocity is not sufficient 
to ventilate the bulldlng. 

These fans are available in 18, 24, 



30, 36, 42 and 4fl In. sizes, with exliaust 
capacities ranging from 2.000 to 40,- 
000 cu.ft. per min. Propellers are of 
high-quality cast aluminum alloy. Mo- 
tors can be had In open, totally in- 
closed, totally inclosed fan cooled, and 
explosion proof types. 


Palmer Shile All-Steel Pallets 
Censtructed With Sectional Faces 

A sectional-face all-steel pallet for 
use with fork trucks has been devel- 
oped by Palmer Shile Co., 7100 W, 
Jefferson Ave., Detroit, Mich. Con- 
trasted to the standard practice of 
using a solid face of corrugated steel, 
this pallet Ls made up of 6-in chan- 
nels with a heavy corrugated center 



rib. The formed sections are stronger 
and allow use of lighter gage material, 
with an accompanying saving in 
weight. 

This type of pallet Is practical for 
use with hand fork trucks. Opening 
between sections is of sufficient width, 
on the bottom face, to allow small 
roller wheels to touch the floor. 

"Fabco” Power Bolting 

Has Multiple Plies 

Available from Fabreeka Products Co , 
Boston, Mass., “Fabco” power belting 
IS said to be the first belting priced 
for general-purpose power trarLsmls- 
sion to offer the advantages of mul- 
tiple thin-ply construction This type 
of construction gives the belt ex- 
tremely high flexibility, and per- 



mits it to withstand successfully se- 
vere distortion in passing over small 
pulleys. As a consequence, longer 
service without takeup.s and with 
smoother operation is claimed. 

“Sealed-Flo" Lighting Fixture 

Protects Lamps from Dirt 

The “Sealed-Flo” fluorescent lighting 
unit offered by Benjamin Electric Mfg 
Co , 120-128 S. Sangamon St., Des 
Plaines, 111., features a sealed cover 
construction which not only protects 
the lamps and reflecting surfaces from 
diLst and dirt, but also extends the 


use of fluorescent lighting to locations 
requiring vapor-proof and dust-tight 
fixtures. 

Protective cover with which the 



units are equipped is specially con- 
structed to permit easy servicing. 
Cover is hinged to lamp housing and 
locked in place by hand-operated 
cover clamps. When opened, It hangs 
straight down for easy servicing. This 
unit is recommended for locations 
where lighting equipment is subject 
to the most adverse atmospheric con- 
ditions, such as steam, dampness, non- 
combustible dusts and vapors. Units 
are available for either two or three 
4B-in. fluorescent lamps. 

Improved “Jetalizing" Process 
Protects Steel Surfaces 

Hanson-Van Winkle-Munning Co , 
Matawan, N J., has announced an im- 
provemenl in the “Jetal” process for 
applying a black corrosion-resistant 
fliiLsh to steel The process has been 
changed to a two-bath system which 
yields a deeper black coating and at 
the same time permits simpler manip- 
ulation and control of the solution. 

All steels, except those high in 
nickel or chromium, can be colored 
black by the process. Cast iron and 
some special steels may require devia- 
tion from the routine procedure. Only 
two banks of ordinary iron or steel 
are required, along with another tank 
for the rinse bath. Time required for 
the dips varies with the class of work, 
but in general ranges from about 2 to 
5 min in each tank. 

Milburn Ointments 

Give Skin Protection 

A senes of creams and ointments have 
been developed by Milburn. 905 Henry 
St,, Detroit, Mich., to provide indus- 
trial skin protection. They are com- 
pounded to apply an extra layer or 
coating, consisting of Ingredients that 
are insoluble in the specific chemical 
or chemicals to be combated. There 
are three major classifications. “Ply” 
Nos. 1 and 2 are applied like vanishing 
cream, while “Ply” No. 6 is of the oint- 
m&nt variety. “Ply” No. 1 is used for 
protection against dirty grease and 
oil, paint in all forms, asphalt, tar, 
printing-ink, greases, waxe.s and pitch. 
Protection against petroleum prod- 
ucts, cooling lubricants and cutting 
compounds Is furnished by “Ply” No. 
2. “Ply” No. 6 is for protection against 
acids. 



600 


AMERICAN MACHINIST 





NEW MATERIALS 


Tamms Layout Dope 

Will Not Rub Off 

Tamms Silica Co., 228 N. LaSalle St.. 
Chicago, 111., has developed a layout 
dope especially suitable for tool and 
die makers’ use. Known as “Tamms 
Blue Layout Dope,” it comes in liquid 
form ready for immediate use. It Ls 
blue in color, quick drying and will 
not rub off. The scribe or layout tool 
sliows a clear, distinct line without 
chipping or scraping. 


Two Union Steels Are 

Exceptionally Free Machining 

Union Drawn Steel Div. of Republic 
Steel Corp., Cleveland, Ohio, has an- 
nounced a Bessemer screw steel and 
an open-hearth screw steel claimed 
to be superior in machining qualities 
to the finest and fastest screw steels 
previously available, and to be superior 
in soLiridnes-s and freedom from ma- 
chinabllity variatious. Developed to 
overcome deficiencies in other fa.sl- 
rnachining steels, it is claimed tliat 
bar after bar of the new steels can 
be machined at hlghe\st speeds with 
a fine surface finish without reduc- 
tion in tool life. 

The new uniform fast cutting Bes- 
semer steel. Union “MaKCUt,” ha,s 
physical properties comparable to 
SA.E. X 1112. Parts show a smooth 
fine finish when machined at 280 It. 
per min. with a feed of 0.00,95 in., giv- 
ing an average tool life of more than 
eleven hours. “Maxcut” responds to 
cyanidlng and other case-hardiMiing 
processes in a manner similar to S.A.E 
X 1112. 

Union ‘‘Multicut. ” the opeii-heailh 
steel, has physical properties similar 
to thase of SA.E. 1115. Parts show a 
fine finish when machined at 275 ft 
per min. with a feed of 0.0087 in., giv- 
ing an average tool life of better than 
eight hours, "Multicut” can be carbur- 
iz.ed and hardened to a minimum 
case hardness oi 60 Rockwell C., witli 
either single or double quench. It 
produces a tough ductile core with a 
minimum of distortion. 


"Miccrolac" Coating Protects 

Natural or Plated Finishes 

Michigan Chrome Co., 6340 E. Jeffer- 
son Ave., Detroit, Mich., has develop^^d 
a coating material known as "Mic- 
crolac” to be used to protect and 
beautify metal surfaces of either nat- 
ural or plated finishes. 

Til is medium Is almost perfectly 
clear, and dries to a high lustre. IL 
is said to dry exceptionally fast, the 
type of coat applied for ordinary 
decorative work drying in only a few 
seconds’ time. It offers excellent qual- 
ities of adhesion, flexibility and abra- 



...from a '^One-CalU' Sour4- 



“Slingshot” drive of tiiis new ham- 
mer give.s "a more powerful blow 
than any electric hammer of com- 
parable capacity, size and weight”. 
Meets heavy-duty needs m work 
nil stone, wood or nielal. Write 
GRAYBAR for folder giving full spe- 
rificatiuns. 



QUIK-LIFT 
Electric Hoist 

The Coffing “Quik- 
Lift” can be plugged 
into any AC or DC cir- 
cuit connection Ha.s 
heavy-duty motor. Sen- 
sitive control permits 
load to be raised or 
lowered to n fraction 
of an inch. Range of 
models from 250 Ib, to 
4,000 lb capacity. Write 
GRAYBAR for details. 



TWIST- LOCK Cord Connector 


Portable tools and other leads 
need this "sure-power’’ connecting 
device Plug it in, give it a twist 
and it’s locked in place. Built by 
Hubbcll to stand up under "slam- 
bang” usage in the shop. Ask 
GRAYBAR for details on the full 
line of Twist-lock receptacles, 
caps and other wiring devices. 


SIMPLEX Cord, Coble 

A tough "armor” of .selenium rub- 
ber give.s this cord extra strength 
to resist crushing, abrasion, tear- 
ing. Assures uninterrupted serv- 
ice from portable tools. Available 
in a wide range of sizes including 
cables for big industrial loads. 
GRAYBAR offers literature, samples. 


When you go to GRAYBAR for electrical tools and accessories, 
you’re sure of getting a product that’s built to stay in service . . . 
one that meets graybar’s strict standards for electrical appli- 
cations that must stand up under “slam-bang” shop conditions. 
What’s more, because Graybar sells cverythinfi electrical, you 
get the extra convenience of a “one-call” source of supply for 
related items. Cord, connectors and wiring accessories match 
up in performance with the equipment they’re bought to serve 
un. Whatever your electrical needs, check with GRAYBAR today! 


GTTT"l5TrR 
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lAMPI' 


OFFICES IN 83 
PRINCIPAL CITIES 


EMBculive Offices 

Graybar Bldg., New York, N. Y. 
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To take up bearings ... lo 
align or npaer parts . . . simply 
peel .002 or .0()3-inrh laminations 
from the brass Laininiini shim. 
Right Bl the job ... no 111 ing, grinrl- 
ing, miking. Speed, accuracy and 
cost-saving in factory and field 
service adjustments! • Shims cut 
to yonr specifications . . . stork 
shim materials carried by your 
mill supply distributor. 

laminated Shim Co., Inc. 

50 Union Si., Cleiibrook, ("onn. 

fnr filv -foldnr oj »htm applica- 
tion pholoB — uir/i iMminuni namplt*. 
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sion resistance. It also provides re- 
sLstance to sulphur dioxide, sunlight, 
moisture, oil, grease, gasoline, and all 
commonly encountered chemical 
fumes, and does not blush even in 
the most humid weather. 

A unique feature of the material Is 
that it is not to be mixed with thin- 
* ner, as hsus been the usual practice 
I with similar lacquers. It Is used ex- 
1 actly as it comes from the container. 
^ It is accurately adjusted for viscos- 
j ity and total solids to insure uniform 
results. It can be applied either by 
spraying or dipping, and If desired 
can be brushed on small parts. 


TRADE 

PUBLICATIONS 

BELTING Graton & Knight Co., 
Worcester, Mass., is circulating a cat- 
alog on transmission belting, includ- 
ing information on belt dressing and 
cements. 

BORING HEADS C. C. Craley Mfg 
Co., Shillington, Pa. has issued an 
8-page booklet describing off-set bor- 
ing heads. 

' CARBIDE TOOLS & DIES A 12- 

I page booklet recently issued by Car- 
I boloy Co., Inc., 11185 E. 8 Mile Rd., 
Detroit, Mich., describes the applica- 
I tion of carbide tools and dies. 

DIE ACCESSORIES Rolled Thread 
Die Co., Worcester, Mass., has issued 
a stock list of dies and accessories. 

DIE STEELS Application for die 
j steel is described in an 11 -page book- 
I let circulated by Jessop Steel Co., 
Washington, Pa. 

, ELECTRIC TOOLS Illustrated Cat- 
alog 41 cii'culated by SkiLsaw, Inc., 
5033-43 Elston Avc., Chicago, 111., in- 
cludes a price list on electric tools 
and their accessories. 

ELECTRODES A folder describing 
the application of stainless steel elec- 
trodes Is being circulated by Crucible 
Steel Co. of America, 405 Lexington 
Ave., New York, N. Y. 

FILES Bulletin R6-40 describes a 
simplified classification of files and 
rasps offered by the National Bureau 
of Standards, U. S. Department of 
Commerce, Washington, D. C. 

GAGES Bulletins Nos. 153, 154 and 
155, circulated by Baldwin-Bouth- 
wark, Division of the Baldwin Loco- 
motive Works, Philadelphia, Pa., 
illustrates the application and con- 
struction of testing equipment. 

HYDRAULIC CYLINDERS Bulletin 
No. 35-B circulated by Hannifin Mfg. 
Co., 621-631 So. Kolmar Ave., Chi- 
I cago, 111., discusses an improved type 
I of high pressure hydraulic cylinders 
1 for power applications. 


JACKS Machinists’ and planer jacks 
are discussed in Bulletin 303 Issued 
by Templeton, Kenly & Co., 1020 S. 
Central Ave., Chicago, 111. 

JIG GRINDERS A four-page folder 
circulated by Marburg Bros., Inc., 90 
W. St., New York, N. Y., illustrates 
the construction of jig grinders. 

LATHES Pratt & Whitney Div., 
Niles Bement-Pond Co., Hartford, 
Conn., has issued a 24-page illustrated 
bulletin describing the P&W Model C 
lathes. 

METAL THICKNESS A leaflet is- 
sued by Kocour Co., 4724 S. Christ- 
iana Ave., Chicago, 111., discusses a 
method of determining the thickness 
of electro-deposited metals. 

MOTORS Bulletin No. F-B548, de- 
scribing a.c. and d.c. fractional horse- 
power motors has been issued by 
Westlnghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

NICKEL ALLOYS A 16-page guide 
to the uses and properties of nickel 
alloys has been published by the In- 
ternational Nickel Co., 67 Wall St., 
New York, N. Y. 

OILERS Bulletin No. 10, circulated 
by Gits Bros. Mfg. Co,. 1846-62 So. 
Kilbourn Ave., Chicago, 111., discusses 
sight gravity and wick feed oilers. 

PORTABLE GRINDERS Norton Co., 
Worcester, Mass., has issued a 21- 
page booklet which describes grinding 
tools with portable equipment. 

SAFETY EQUIPMENT The Boyer- 
Campbell Co., 6540 Antoine St., De- 
troit, Mich., describes equipment for 
eye, face and head protection, ma- 
chine tool guards, etc., in its Cata- 
log 40. 

SMALL TOOLS Two pamphlets 
issued by Reed Small Tool Works, 
Worcester, Mass., lists prices and sizes 
of knurls and micrometers. 

SPUN HEADS A 132-page manual 
covering various types of spun heads 
has been issued by Lukens Steel Co.. 
Coatesville, Pa. 

STARTER — ^Type CR7006-D50 mag- 
netic starters are described in a four- 
page illustrated folder. No. GEA-3250, 
issued by General Electric Co., Sche- 
nectady, N. Y. 

STEEL CUTTING Bulletins Nos. 
G-401, 402, published by Fansteel 
Metallurgical Corp., North Chicago, 
111., describe welded tip and brazed 
tip tools for cutting steel. 

STEEL PRODUCTS Joseph T. Ry- 
erson dc Son, Inc., 203 Westside Ave., 
Jersey City. N. J., has published a 
guide to large and diversified stocks 
of steel and allied products available 
for immediate shipment. 
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TAP SHARPENERS “Hybco/' a 
precision tap sharpener, Is described 
In a 6-page pamphlet circulated by 
Henry P. Boggls & Co., 410 West 
Lakeside Ave., Cleveland, Ohio. 

TRANSMISSION EQUIPMENT 
Boston Gear Works, Inc., North 
Quincy, Mass., describes a complete 
line of power transmission equipment 
in Catalog 53. 

TURRET LATHES Gisholt Machine 
Co., Madison, Wis., has published a 
24-page booklet illustrating standard 
tools for high production turret 
lathes. 


NEW BOOKS 


MATERIAIiS OP CONSTRUCTION 

— By the late J. B. Johnson^ rewritten 
"by M. O. Withey, Professor of 
Mechanics in the University of Wis- 
consin, and James Aston, Consulting 
Metallurgist, A. M. Byers Co 867 
•pages. Published hy John Wiley & 
Sons, Inc., Hew York, N. Y. $6. 

This eighth edition of Johnson’s 
“Materials of Construction" incorpo- 
rates extensive revisions; much of 
the statistical data have been 
brought up to date. The first three 
chapters have been revised to include 
new definitions, column formulae, 
formulae for strength and deflection 
of flab plates, information on elastic 
break-down, new testing machines 
and apparatus, and improved methods 
of testing. In the chapters on timber, 
information on termites, plywood and 
joint fEtstenings and new grading 
rules for structural timbers are 
presented. 

Well known as a text and a.s a 
reference book during the forty years 
that have passed since Dean J. B. 
Johnson prepared the first edition of 
“Materials of Construction," this new 
edition will be even more useful to 
students and engineers requiring a 
knowledge of the mechanical proper- 
ties of materials employed in con- 
struction. 

The authors of the eighth edition 
have consistently maintained the 
broad scope of previous editions. 
Their aim has been to provide the es- j 
sential information concerning the | 
sources, manufacture or fabrication of i 
the principal materials; to give care- 
fully selected data covering the more 
important mechanical and physical 
properties, and the influences of vari- 
* ous factors upon these properties; to 
show the causes of defects and varia- 
tions and how they may be discov- 
ered: to furnish and acquaint them 
with the technique of testing mate- 
rials; and to present to the students 
some of the more general uses of the 
different materials. Diagrams and 
charts are used in presenting facts 
and laws. Tables have been omitted 
wherever possible, just as in previous 
editions. 


Do All BA D SAWS 

MEET AM RICA’S 
ORDER FOi SPEED 

Not only the speediest sav ever designed, but 
the cleanest cutting. CHli^ TELL THE STORY 


DEVELOPED FOR USE ON THE DOALL 
CONTOUR MACHINE, THE WORLD'S FASTEST 
PRECISION SHAPE CUTTING MACHINE TOOL 


There's a DoAll Band Saw lor every kind of melal 
regardless of toughness, duclllily and hardness. Send 
lor interesting research booklet on such metals as; 



S.A.E. 3150 heat treated to 33-39 C Hockwell 

Laminated Low Carbon Steel Sheets 

Cold Rolled Nickel 

Very Ductile Aluminum Alloy 

Holler Bearings 

4" thick Cast Brass 

3^16" Neoprene Sheets 

3" Cast Iron 

Laminated Bakellle Strips. 

Seml'Sleel Castings 
Grade "C" Piping 


Poor CAIps from 
othor sawi. 



Curled, Clean 
DoAll Cuttings 




Take advantage o/ our Free 
O/ler to make tests on any 
lough sawing fob, 

STOCKS AND SERVICE 
EVERYWHERE. 

Consul! y^our phona 
book or write us. 


AM H 

□ SiinrJ bouklel "Arlinil PerforniMucr UrN-i»rd» 
of DoAll bawji'’ 

□ Sfnd delailn of Krre Saw Tail olfer 


DOAU SAWS 

(DlvlHlrai Continental Machines, Ino.) 
DBS PLAIKBB, HX. 
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WHAT’S 


IN THIS ISSUE 


ALUMINUM AGE? 

'Wh) don’t Ihcy m.ikc jt out ot 
.dummiiin'''’ All thioui^h school, 
while* Vk c wciL under the delusion we 
would soon show Dctioit how u) 
m.ikc .iLitornohiks, we asked our^ 11 
that tjLicstJon The thoui^ht ot \u^ 
aiound dead weight in tsei) 
thing from vacuum eleaneis to bo\ 
ears made oui blood boil Sheer 
waste, that s what it was Shcei waste 

Since then we have been happy to 
note the iiuieasing use o( lightweight 
materials for all kinds ot moving 
ecjuipment hoiemost ainoiig thesL 
ol course, are the aluminum allo)s 
Ihus it IS with leal enthusiasm tleP 
we leeommend the special blue see 
non m this issue It has been tom 
piled b} Mr Hen C HroshcCT, who 
) ou may lecall, was responsible toi 
our special section ot the woiking ot 
magnesium last Ma) He must ha\e 
kept going on his own momentum 
for befoie the leprmts weie dr^ lie 
was halt v\ay thiough anothei on 
aluminum This one, which iKgins 
on jnge 617, is leally his mastci 
piece Its the biggest we\e e\ci 
pubhshecl, compiising sixteen ]\ig( s 
jammed with all the dat i utom 
mendations and specifications the 
asLiage metalworking hrm is ever 
apt to need Hut we it ah/e onl) too 
well how many aluminum products 
aie going into am i aft manid.utuic 
so Ml Ikosheer s kejst his e)L on the 
airciatt industry in wilting the text 

MORE ON MILLING 

On page 60 S is an article which, 
It seems to us no piogressne pro 
deletion man can atloid lo miss It s 
one ot those detailed ac ounis that 
aie packed with just the firul ot in 
loimation shop men can use dlii 
subject ot this paiticuln one is the 
giindmg ol caibide milling lutteis 
It s the iirst ol two articles b) I iccl 
W Lucht, ol Caibolo), on tins im 
poitant subject In this one Mr J ucht 
* lays down the fundamentals, in the 
second he gives more specitu rccom 
mendations 

BACK TO BATTLE 

Seems like we just can t keep our 
mind otT this war That’s propaganda 
lor you It’s also the lesult of looking 
os el proofs ol the article on page 


I 



HANS LASKER 


6t)0 which is the sciond on how Rc 
jTublic Aviation boosts jsroLluction 
with its as man) jigs as po'isible phd 
osojsh) Hoth articles iie b) Hans 
I askei, Republics chiet tool engi 
neci, who ( imc to laiinmgdalc bv 
w i) ol Switzerland (leiinui) ind 
I ranee He has woikcil ioi Chance 
Vought Hiid Lniled, Seversk) and 
Rej'ic'bhc He been oigani/ei le 
siaichci ( si iioatoi , assist ml iTint 
mmigci and ihiet tool cngincei 
Which shoLilil make him eligible toi 
me mbe rshi]:i in the A S 1 I 

PERSONAL INTEREST 

We V L long had a set ret admna 
lion lor Monaich Machine loot, 
what with its various emj’>lo}(e icla 
tions policies and activities Until- e 
man) turns tint talk a lot and do 
hitic Monmh ically digs ilown mlo 
its jxmis pockets to smooth the w i) 



D. H. McKELLAR 


loi its workcis So it's witli a some 
what restored faith in Jiuman nature 
that We present IT H McKellai s 
sloi\ on jiage 61)^ Mi McKcllar js 
Monaich s diicctoi oi training, and 
we think you 11 be iiUc tested in wlilat 
he has to siy alsout the jKisonal liv , 
teiest Monaich takes in its mem I 

i 

WHAT. AGAIN? 

Yes, again Shoit Cuts loi the 
Small Shop by A H Waychotf So 
populai has this leaturc become that 
the poweis that be are considciing 
making it a legulai department If 
you le in lavor, use tliL back of n 
bioken hacksaw blade lo let us know'. 
Tins issue s batch is on jsage 61 I 

AND MORE ON MEASUREMENT 

last issue, you remeinhei, C C 
Slicet ol I'edeial Ihodiuts C oipora 
lion discussed the inndamenlals of 
measuring, in prepaiation for an ex 
haustive senes on lompanson meas- 
uiLinenl This inslallmcnt, on page 
612, lakes up wlieie the last one lelL 
off as ) uLi may suspec ( 

KNOCKOUT 

lor some time we vc had the un- 
oliuial lillc ol headline thinker 
LipjKr, Ihe ide i l^emg to coiund 
headlines whnh would stimulate 
leading and still make sense It s 
cjuitc a j'>iC)blem when you tc 
stumped, even eight Iklts arc no 
good Hut we managed lo cieatc (’) 
one lot Herbert (hises aiticle on 
page t)16 whicli cv^tiyonc m the ot- 
lice appjoved We hoj^c you will too 
If not wnte your criticism on the 
othei side ot tliat hacks. iw blade 

COMING 

TTiu’ve read a lot about the way 
vaiious companies make shells Hut, 
so iar as we know, there's been pre 
nous hllle pubhslicd telling Jiow to 
do the job yourselt So it is with eon 
siderafile pride that we annoniiec an 
article on how^ to make 7*^ rnm shells, 
which , sdiediiled for an early issue 
Hased un Franktord Aisenals ex 
perienee it will enmprisc twelve 
pages telling how the jon is done, in 
eluding details of the tooling used 
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^ Versatility and Accuracy 
For Aircraft Turning Jobs 



At the Pratt & Whitney Aircraft 
plant, the Cincinnati Acme Universal 
Turret Lathe shown above is per- 
forming four op>erations on steel 
liners for one of the large main 
bearings of Pratt Ac Whitney Radial 
Engines. Turning, boring, facing and 
chamfering are done on the part in 
this one set-up. 


Cincinnati Acme Universal Turret 
Lathes are chosen by aircraft manu- 
facturers for Accuracy — to meet 
the rigid specifications of the indus- 
try ... Versatility — to handle long 
or short runs on a wide variety of 
parts. . . . Speed — for profitable high 
production and for maximum effi- 
ciency with carbide and similar tools. 


Write for engineering suggestions on any problem of Turret Lathe production. 


J'Nill 


MACHINE TOOL CO. 


rSTABI ISHFD 
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Grinding carbide cutters 

BY FRED W LUCHT ENGINEER CARBOLOY COMPANY 



Stri and pliiimunt uj lln footJi ii\f di iids on fJn l\ji af iihuJiuh 
lisid oj (hi jiidliiK/ I nlfi f (noth s/’f/(///r/ and }iik{ a}i(ih (>/ (hi luilir 


I— No milling cutter can be 

expected to produce a good 

milled surface unless it is 

ground to the proper cutting 

ongles and then kept sharp 

A HKiH gl)AL^^ milled Siirfuc ini) 
he ohLaincd only when the milhn^^ 
cutter IS accuhUcI) ground 1 lie tech 
nicjuf for ^nndin^ millini; and other 
mulli hhdtd cutlers is simple ind i in 
he lollowed easily when thorou^hh 
undcistood Ofpirticulai impoiUncc 
when mding cuttei s tippeil witli one 
of the cementeil ciihides the follow 
m^ sLi^^^^eslions ire eL|inll) apphcihJt 
when tfie cuttin^^ ed_t;e is made up of 
some otfie i material 

A milling; cutler should iisver be 
used after it eeases to cut ficel} he 
cause it consumes mcreasm^d) inoie 
power, produces mfciior finish, and 
ultimately will eease to pioduee parts 
of the recjuired accuracy It is false 
economy to permit the cuttei to he 
come dull to the extent that a heavy 
grind IS necessary for shaipening 
More time is required to resharpen a 
very dull eutter than one that is only 
slightly dull, furthermore consider 
able earhide slock is wasted when re 
Sharpening a very dull cutter 

Major factors which must be con 
sidercd when sharpening any milling 
cutters are the assignment of a 
trained operator, supplied with com 
plete instructions , the use of the cor 
rect type of grinding machine, the 
use of a tooth lest that can he ad 
justed accurately, and the use ol cor 
rect grinding wheels 


Two types ol gi Hiding mu bines 
suitable tor shiipening milling cut 
ters aic n uhhlt today In the first 
of these the eullei is inuunled on the 
table and is mewed past the giindiiic; 
wheel head which in turn ina) he 
set in tlie dcsiied position I he 1 ue 
of the tooth being shirperied is lieKl 
leainst the tooth rest mounted on llic 
table In the second type ol grin lei 
the cutter is mounted on a stud ni 1 
the grinding wheel and tooth rest 
slide past the cuttei I he fite of 
the tooth being sharpened is held 
agiinst the tooth rest moLintCLl on the 


wheel slide and (he cutter is illowcd 
to rot ite IS the tooth lollows the rest 
1 hi cuttei grinder must he kept m 
first tliss condition, with i free iciri 
nmg snug spindle, gihs must he .nug 
uul the ways must he straight md 
true lor best results, the face of 
the cutter adipfer on tlie giinder 
should he ground in position and il 
removctl for any leison sliould he 
legroiinJ in pusitiem hefoie using 
7 he ideal grinding cycle for recon 
ililioning’^ a c utter recjuires the follcjw 
ing types of wheels 

1 A siht on carbide plimwhcelof 
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about 80 gril (like (Carborundum 
Cj ho RW or Norton 3480 - 17 ) is used 
tor I he* rough cylifulric al griruhng of 
Ihc uirbiiic and slc'cl f)n the periphery, 

( hamte r .itul sick- of the loolh, Whei l 
speed lor tins op( ration, aiul lor 
those which lollow, v\ill range li'om 
2,700 to ‘),^00 ft. per min. Wheel in- 
leed per pass for this rough eylindri- 
(al grinding operation should be 
about 0.002 in. 

2. A 60 grit siht on-i ai Ihile eup 
vvlieel (like (.a rborunduin Ct 60 RW 
or Norton ^16()17) with a 20 deg. 
beveled face is used for tin.* rougii 
baek-ofl grinding of the earbiile and 
steel on the periphery, eliamfer and 
side of the eutler tooth. As in the 
tirsl operation, .i wheel in feed of 
0.002 in. per pass is satis! aetory for 
most jobs. 

3. A 120 grit silicon-carbon cup 
wlieel (like ( .arborundum Ci-120 SW 


f 

TT lndiek.Cvr sfern 

1 1 , i '/t 4 "po/n f radius 


\L !/*' 

-y indicator drop 

y 

Cufh'ng ' 
edge 

I Ucaranee as 

Ji } jveasuied by 

4’ prof a tor 

Face of 
tooth 

Direction 

of 

rotation 

Vr ':''n . 

1 / iin\ point 

1 tear 

work yp 

! ' 


1 

1 


1 


I'iij. 1 I /( u;'u//i i’ (Ditfli' ‘is 

di'tcnniih'd h\ n pruhiU loi flh' JircJ 
i)i the Ti'/// / uh >lu' TernVr 

--hesf I'nniKr is In iih'iisiirc ihe 
'nidirniin- dn)/^ i‘,i in. hin k fi[ the 
nitlnii/ rdijc 

or Norton S 1120 IP) may be used 
for iinish grinding on the carbide 
tip only, where the finish on the part 
to be milled does not have to be held 
to an extremely fine surtace. lo pre- 
vent overheating of the carbide tij^s, 
the silicon-Larbide wheel should have 
a 20 deg. bevel up to a in. svide 
face. Wheel in- feed per pass lor the 
finish back off operation on the car 
bide tip should be about 0.0003 to 
0,0003 in. 

-1. A 220 grit, resinoid bonded 
diamoiul wheel of the 20 deg. flaring 
cup type may be used for finish grind- 
ing the carbide Lip only, where the 
finish on the part must be very 
smooth. In order to keep the run-out 


Table 1-CLEARANCE ON MILLING CUTTERS 


(Expressed in Thousandths of an Inch Drop 2h in. Behind Cutting Edge) 


Clearance O/i ( arhidv 


MATERIAL 

On Periphc'ry 

On Side nf I'rjolli 

Aluiniimtn ... 

tl (10 R 0 009 

0 005 0 0065 

Brass Ag Bronze Hard 

0 00.3 0.00b 

0 003 0 004 

Brass & Bronze - Soft 

0 0055 0.0065 

0.0035-0.0045 

Cast Iron, Hard and Medium 

0.005 0.006 

0.003 0.004 

Ca.st Iron, Soft ; also Semi Steel .... 

0 0055 0 0065 

0 0035 0.0045 

Copper 

0.008 0 009 

0 0055 0 0065 

Fiber 

0.008 0 009 

0 0055 0 0065 

Malleable Iron -- Hard 

. . . . 0 005 0 006 

0 003 0 004 

Malleable Iron - Medium Soft 

0.0055 0.0005 

0.0035 0 0045 

Plasties 

0.008 0 000 

0 0055 0 0065 

Rubber Hard 

0 008 0 009 

0.0055 0 0065 

Rcibbei Medium ... . . . 

0 010 0 011 

0.0065 -0 0075 

Steel Carbon and Alloy 

0 007 0.008 

0.004 0.005 

Steel Cast ... 

.0 0055 0 0065 

0 0035 0 0045 

Zinc Alloy Die Castings 

0.009 0 010 

0.006-0.007 


Note: Add 0.002 0,()05 in. to the “ On Periphery ” values shown above to ublain 
“ rough back off ” tooth rest setting in Tabic II (sec the second part of this arlick ). 


on the periphery of the diamond 
wheel within ().()()()3 ui. it is recom- 
mended that the wheel be mounted 
on an adapter and not removed from 
Ihe adapt c'f until worn out. In this 
way the Lliamond wheel can be 
mounted on the spimlle cjuickly, and 
will maintain its true running iharae- 
t eristic. A wheel in -feed of ().()00 3 in. 
to 0.()()()3 in. pci pass also is recom- 
mended for this operation. 

The cutter should be fed across 
the grinding wdieel by hand, as it 
gives the oj'iCTalor the feel of the 
wheel (lilting at all times. Machine 
feeding is not recommended. The 
hand teed should be steady, and a 
I ale of approximately I in. pei sci . 
Bond and hardness ol wdieel are im 
port ant in each of the operations 
listuLl above. 

In order lo maintain a constant 
ilcaraiuc angle behiiul the cutting 
edge, a tooth rest should be used lo 
t^Liide the gimding wlieel along the 
iiilttT t')i)th Ol the lutli’T tooth along 
the wlieel, depending on the type ol 
machine used. The tooth rest should 
be made of hardencii steel and should 
ha\e a rigid i ross sec tion. The si/c 
and shape ot the rest depends entirely 
on the tooth sp.uing anil the iwki 
angle ot the i utter. It should fit* ar 
ranged to give rigid support lo the 
cutter. 

The point of contact of the tooth 
lest should always be on the tace ol 
the tooth being sharpened. (Tcaraiue 
between the grinding wheel and tfie 
lor'h rest sliould not be greater chan 
in. The tooth rest should project 
beyond the cutting edge on the pen 
pliery of the grinding w-hccl for the 
purpose of guiding the tooth up to 
the point where the grinding starts. 
The leading edge of the tooth rest 
must clear the face of the tooth just 
before the wheel begins to cut. 


C orrect clearance angle back of the 
(lilting edge on the blade is essential. 
T’celh with insiitfi( ient clearance will 
drag over the wairk, causing friction 
which w'lll residt in pool finish, slow 
(lining and rapid tool dulling. Too 
huge a clearance w'lll lend to [uoduie 
chalar and will result m lajud tool 
w c ar. 

WTicn the clearance angle is meas 
iircd by a protractor it often is toimd 
that (lie cutter has insulficient ileai- 
.m(c, especially for culteis s in. m 
diameter or ^iialler. This results m 
rubbing and raj'>id break dowai ol the 
c lilting edge. The best w a)* to obtain 
die correil cutting c lea i ante is by 
measuring the indicator drop in thous 
andths ol an mdi ^\. in. behind the 
cutting edge, as shown in big. 1, m 
stead of by taking proti actor read- 
ing 

Measurement of the clearance angle 
w'llh an indicator doi s not mean tlia! 



/wf/. ^ — ( itllcr Inolh rh’annirr 

ini(/lrs produced hy rou(fh Juieh-off 
iiiid finish r/r/mh’;?// opentdons are 
indiiuted aJu)ve. dor carbide- 
tipped blades, the clearance ani/Ic 
should run up lo the citiiincj edge 
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the ^^finder set up is meue compli 
uitcd Actually tins method ehmi 
nit(s cut and tiy in the setting and in 
the rneasurcmcnl of the clearance 
Knowing the desired drop in in 
IS shovAn in Table 1 it is neeessir) 
only to tike this value and refer to 
dibit II which will be gi\en m the 
second pait of this aitidc Ironi 
which IS read the coircct tooth icst 


setting to j^roduce the desired deu 
ince Accurate results ire edat lined 
with tins simple pioccdurt 

Ihe dearinie angle i6 produced bv 
pioperl) locating the wheel the ut 
let and the tootli rest There ire sev 
enl methods ot ucomphshmg this 
Llcpcndmg upon the l>p( ol wheel 
used Ihe slnpc of the cuttci irul the 
loc ition of the tooth icsl I ikin^ 


these thicc factors into considention 
in\ experienced giindcr h uul cm set 
up i grinding muliinc tint will pro 
ducL the desired deai imc ingles la 
1 ig " ire shown the dements ol the 
milling cuttci tooth ind the m^les 
j rocfuicd when shiiptning I lie cm 
icct giinding I lOi^emiK loi cubicle 
tipped milling cLittiis w II be dis 
icisscd m piit tveo ol this utide 


This plant didn't lose touch 

BY D hH MrKEiiAR DIRtC^OR [RMNIIIO MONARCH MAC i HNt K )C^L r DMt aN^i 



/ jji/ 1 (}\i ( di j a I fill nf d ill itj s lif i I hi m d I ii fi \ in f/h iindih i ini 


Use of modern cafeteria and 
auditorium retains intimacy 
ot small family at Monarch 

W HI N W 1 1 \l VNIU I) OLlI pl ml c I 

p tell) 1 is )e II we indudcLl i mo I 
cm L lie Ic M 1 mil in iiidil )i luni 
1 lom 1 stndl) business stmdpoiiat 
they N ( 1 en t nee iled Hut we I dt 
tliLl they would help in letiinin^ 
iiaonj. oui Linpluyces tlic intiinu) ot 
i sin ill j imily I htou^li llieii use 
Monireh would be fulfilling its tun 
il) md community ubligitions 

lliiOLiJi many yens Mornreli his 
h ul i closely knit ooinizition The 
title less odi L doois were open to 
employees wnes mcichints le uh 
(IS Lit) oth Ills soci il leuleis I he 
icsLiIl w IS i hedthy j e I itionship be 
tween the compiny ind employees 
uul between the eompiny uul the 
vinous incnaluis ol the community 


’ i 

I 



If (fiK ( lid nj f hi iiifif 1 ni i in 
p/ M M s (III I i (id fht ih I ftp! ) 

and lisfi n fo flu i idia 


VCe Icit tint as the comp my gievv 
it might lose tint line leliLionship 
unless meisLiiLs wcie tikcn to pie 
vent il IJnlortun lid) is the mini 
lei of employees row > the niluiil 
tendency is for the men to be less 
iLcjuuntc d with e idi other ind to 
regird th oiiipiny is meiely iplue 
to e irn tluir bre id 

Use ol the L ifeteri i ind luditoi 
iLim we felt would offset that ten 
dcnc\ It would biiiiL the employees 
closer to eieh othci ind closer to the 
manigenunt and aftci ill evciyonc 
m Monireh his a vitil interest in i 
common enlerprist 

1 iTi[doyLes use the eileteni and 
uuhtoiium loi 1 wide nngt ol ic 
tivilies ordmiry lunch lime leciei 
lion oigiiaized di mnlic iiui music d 
enlt rt immenl, education il exhibits 
special triinmg courses These laeili 


lies ilso III ollei c I to \ iiioiis vcorlhy 
i\i( educUionil lulluiil uul elnr 
It ible ^^roups No diifge is m ide 
Ihe clem ind is so gieit lint lulcs 
ln\L 1 ceil hid down governing use 
ol the c lit le M i uul auditorium 
Among these rules iic ihc following 
Needs ol the Linjiloyecs tike prec 
( icn L cnei those ot public groups 
No mloxi ilmg leveri/es nny be 
onsumed ill gimcs must be ol the 
lion gimblmg t)pi all lcin<tions 
must be lice lioni religious doclime 
oi politic il Ihvoi Admission mi) 
le dnrgid onl) lor iclivihfs lor 
Iniitibl j'Lirposes no individuil or 
croup ol nulls idu ils sli ill ^cl my 
I I oil! I hose w ho w ish to um the 
iicilitus must ippl) to liu mirngc 
me Ml in w iilmi Ihe min i emeni 
leseiving the sole light to grml Ihe 
jiru ilegc 
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lauiiiKf iiiiK/ id(j(\ Ufi ji(/ itssitiihlid f/oiii s/mjis pnwjojuud uosi 

nh\ and ti nil^h I i ut \ hi n I In nh\ ai i Iim d uh n) In all\ ^\ taut twm \ 


Jigs for airplane assembly 


BY H LASKER CHIEF TOOL ENGINEER REPUBLIC AVIATION CORPORATION 


II— Jigs designed to assure 
duplication of small and large 
sub-assemblies simplify later 
ossembly operations. This is 
the basis of fast production 

jiCiS KjR ALi pi iriL assemblies - 
simple strui lural parts entire fuselage 
and wini; sections, anil lompletc 
planes — is one way to speed produc 
lion The Republic Aviation Coipo 
ration has put this into effect The 
more ji^s used for each put the more 
men can be employed And the moie 
men employed the more planes can 
be made m a ^nven time Under this 
plan, Rcpublie ichieves miny ol tlie 
mass production fe itures ot the auto 
mobile industry 

Eaeh Republic pi me is divided 
during manufaeluie into fusela^^c and 


win ^1 oups 1 he p ii ts ot c ic h i^i ou 
constitute i mijor sub issembly 
front, middle and till sections for the 
lusela^e, and center outer Icftliand 
and outer right hand panels tor the 
wings These are built up from minor 
sub assemblies such as spars, ribs 
bulkhead or fi imc rings, longerons 
stiffening tics, leading and trailing 
wing edges wing tips flooring 
stringers and skin (AAi Vol 8 i 
pige ‘s70 ) These minor sub assem 
nhes arc midc m accurate jigs, and 
are so drilled incl lormed that they 
match within close limits duiing as 
sembly of the major plane sections 
Outstanding features of the jigs are 
the small number of fastening points 
recjuircd and the use of bolts and 
dowels to bold parts during assembly 
Since assembly men have only to 
h indie these bolts and dowels to it 
move i completed assembly from its 
jig, aJ] assemblies from each jig are 
identical This being caaractciistie of 


ill ji^s piogicssiNL issembly ot botJi 
mmoi and mijor sub assemblies pro 
cceds at maximum speed 

Tlic jigs are built and maintained 
by expert toolmakeis Men employed 
on the produLtion lines are trained 
LjuickJy in the technique of their use 
Aside from component parts of 
mijor sub assemblies, jigs are used 
to make eanopits, turticdccks, air 
scoops, Lontrol sen faces, landing gear 
fairing, fillets, engine mounts, cowl 
mg parts, firewalls, instrument panels 
and covers Also oil tanks, brackets 
of all kinds, scats, ammunition boxes 
and other accessories Material for 
these parts may be press formed, 
stretched, hand formed and otherwise 
w'orked, following general sheet metal 
practice foi plane parts Highly 
stressed parts arc heat treated Land- 
ing gc ir parts and brackets of all 
kinds arc machined from either forg 
mgs or solid metal 

When these parts are completed, 
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they move to the .isscmhly line The 
line begins when a center win/; panel 
IS attached to a rusela/;c and the t\^o 
parti mounted on a rollin/; with 
attaching points at the tenter panel 
and the* tail This )ig is rolled from 
station to station uhtn Itie outer wing 
panels, power plant, landing gear, tail 
surfaees, ailerons, flaps, cowling and 
all appurtenances and appliances aic 
installed 

Accuracy of Sub-Assemblies 

The success of the assembly line 
method here dcsciihed depends on 
the accuracy of jig assembled parts 
Thu* accuracy is miintaincd from the 
moment flat stock and angles for 
minor sul) assemblies aic obtained 
from the stockroom 

Flat stock for ribs spars, bulkhead 
rings, flooiing, wing parts and skin 
sections are first sheared to appioxi 
mate rcctingulai shape A tcmjslet 
which serves as a contour and drill 
jig, IS clamped ovei six lo ten flat 
sheets Prehmmar) fastening tioles 
are drilled, bolts inserted and tlic 
clamps remo\ed lollowin^ the eon 
tour of the templet, the sheets are 
rough cut to shape on metal band 
saws Final contouring is done on 
vertical jouteis, the cutter ^ollo^^mg 
Its guiding roller which bcais againsi 
the side of the templet Additional 
holes arc dulled for preliminary fist 
emng points duiing hrst assembly 
Operations 

I Some of the sheets are sent to as 
^mbly Jigs without further work 


Other sheets are flanged, piessed, 
stamped and otherwise prepared for 
iatci assemblies The usual bending 
brakes, presses, nibblers, joggle 
presses, and draw bench rolls arc 
employed 

ixtruded angles aie cut to desired 
lengths and drilled accurately in jigs 
When lecjuired, angles are rolled and 
drawn to m itch the curved lines ol the 
ship, the contour being held to close 
limits by templets Oflsets are iriLide 
on joggle presses 

J he technujuc ol jig work is best 
exemplified by assembly methods foi 
spirs, bulkhead rings le iding and 
trailing wing edges, wing tips, wing 
flaps, rudders and longcions )igs for 
these parts are illustrated 

Take the spais, five of which run 
longitudinall) thiough each wing 
jsanel 1 he work done on No 1 spir 
loi tlie center panel is lypnal ol all 
spar assemblies 

The web is built up from flat 
plates ol various lengths One icntci 
plate runs tlu length of the spir 
while shoitei ones are iiseil at the 
ends for sliffeneis These plates 
previOLisl) looted to exact shape, aie 
clamped togelher HoIls drilled in 
the (op plates serve as guides loj 
drilling the web assembly When 
drilled the cl imps aie removed and 
chips aie blown from between llic 
plitcs I hc) arc then lempoinil) 
bolted togethei all holes aic icimeJ 
prepaiitor) to riveting and the bulls 
loosened fn remove chips WJicn the 
bolts .ire retightencd the jflales me 


hvcIclI Only the holes neccssaiy foi 
assembly ol the web plates are drilled 
and learned at this time Those foi 
top and bottom flanges and rib at 
taching angles are drilled in the jig 
when assembled to the web 

No dowels or fastening bolts are 
used on the spar jigs Rather the lop 
and bottom flmges with the web be 
tween them are clamped to aecur 
ilel} spaced Isrukcts so machined 
that the flmges and web fit snugly 
therein piioi to cl imping When 
tlimpccl, the bottom fhnge ami web 
lie chilled thiuugh holes in the top 
flinge previously jig dulled lor (his 
puipose StilfeiKi and iibaltichmg 
ingles on both sides ol the web aie 
bolted in place and drilled tlirougli 
holes m the top angles two holes 
weiL previously jig dulled in the bot 
lorn angles loi the laslening bolts 
NX' hen all holes ire drilled and 
leametl the fastening bolts are loos 
cnetl chips aic removed, the bolls 
tightened and the paits spot riveted 
togelhci The spars are temoveci frutn 
the jigs and machine riveted liLei 
they are ic|sl ued in the |ig inspected 
ind lorged coiner brukets ire a]^ 
plied 

Jigs Simplify Assembly 

Ihilkhe ul 01 fi ime rings me is 
semblcil in much the s ime mmner is 
spms ] hc jigs miile ol tubul ir 
sections witli allichmg plites iru] 
buckets vvcIcIlc] in plue me set flit 
on work benches 1 hc biackets re 
tjuiic no bolts 01 dowels to hold ring 


fUdlluad inujs uu tnsijjihlid utiKhii wr/uois s( / in a/ hu In iit/ I nn / 1 h inoinid /In /H)niu!(i (d 

thin ji(i\ If ih and \ti tfi fnin/ ain/Ii \ tfi t holiid ri /’/ o i jni diillnui niinnin/ and spot in i Inn/ I In 

jn/s ill < nsid jni in^patnni a\l{i iinulnni /ititiin/ (In 



ffiiSi unuf //(//i fn/s iji( i\p]ial r>j Rifuhlji \ 
p(}hi\ In iiKiki dll flails oj flu uil a\suublu^ 
iiiw/a (UnwihU jni d) ihnu/ and } n ( Inii^ 1 Ik 
dlUuhuKj pi)u\i\ di i diWifuid to }n^\\\ri intin 
iinfid liandlnK/ d)id nn </ liiislnn nl 





mu hint l 1 In Iht slnjic ol Iht sub 
i^scmblits howc\cr, duniu; prelim 
mir) asstmbly the parts arc (limped 
(0 the biatkcls 


brukets nl> ittulim^ ingles ire ip 
plied to tilt lop ol the SJ11I Nusi 
libs lie drilled ihioii^h Iht m^lts 
mJ iiviltd iflcr btin^ lined up mi 


edicts md m^k irons it the oiitei 
panel spliit Ilitbiuktls irt v\(lLkil 
to 1 stei 1 tube i m\ td to m lU h the 
iui\td end of th( wim^ (ip Jhis 


Ihc rmijs ire built up fiom web 
sheets plaitd between flm^us ind 
stiffeners, however, some oi the im^s 
have but one 11 an ye I he flanges 
semi eirtulai m sh ipc to tonlorm to 
the ship s huts are lolled m stLtions 
of \iiious lengths These ire is 
sembled around the peimieter ol the 
Jig and clamped m plue The web 
sections flanges and stifleiurs are 
temporarily bolted m position 
tlfrough piik up holes jig drilled pre 
MOiisly ( omplcte dulling is done m 
tlic Jig through the top flanges and 
stiffeners holes m wIiilIi were drilled 
before they wcie shaped Before ma 
ehme iivetmg the nny assembl} all 
holes art re uned eliips and buirs 
temoved and spot iisets aie applied 
I tiding wing edges iie issembled 
b) jfliting a spai m i jig formed b) 
i horizontal steel tubi to whieh lie 
welded aecunlely spaced attaching 


tic ally by tint guide wires running 
through jig membeis around two erul 
and one tenter nb This assembly is 
shown III one of the illustrations The 
skin is bent around the nose ribs 
drilled through the rib flinges irui 
removed lor dimpling to lake flush 
iivets When replaced over the ribs 
the skin IS held b} spring fasteners 
preparatory to riveting 

Trailing edges are jig assembled m 
the same manner as leading edges 
The jigs are horizontal steel lubes 
supported by triangular legs im 

bedded in (onerete Attiehmg point 
arc spaced to hold rib attiehmg 
mgles aileron brukets and fl'p 

brackets all of which are iiveted to 
the spii Ribs stilfeners ties and 

strmieis ait asstmbled in Older and 
Llnlltd md riveted as they are is 
sembled The skan is tirilled re 

moved for dimpling repined held 


tube m turn is welded to i luge 
iLibulii section suppoiteil ly Inan 
gulai legs WeldecJ to the liuiizontil 
mcnibei ue rounded md tipeicd 
angle irons which conlnrm to the 
shape of the wing section nming 
issembl) the top skin ribs md but 
luni skin lit ipplicd t uh being 
drilled md riveted m Imn howevii 
the skin IS dimpled lor flush riveting 
be tore final issembly 

Ihc foregoing description ol jig 
issembled pails applies m gcncial to 
issernlfly ol longeions flips riiddcis 
md flooring illustrations of which 
arc shown Ihc ruddci jig m pirtuii 
hr shows u c tcchnicjiic of Uepcihhc s 
assemldy | ractice In every mst cm c 
the Jigs are dt signed umr ilcly to 
issLire exact ciophe ilion ol sub i 
sembhes J he success of Republic s 
jig assembly methods is piedii itcd on 
this 1 let 


AUGUST 2 


9 4 0 


609 


“Learners” trained soundly 


Master simple jobs in 12 weeks, 

develop into specialists in 18 

months. Plan can be widely used 

THF rnic^K of training men soundly 
for a job in the shortest nossihlc 
time is somethini; (hat luinLlreds of 
metal-working companies are learn- 
ing. It is a technicjuc which works. 
Nowhere has it worked better than 
at a company m CinLinnati, Ohio, 
which has taken 1,000 ' green hands ’ 
the past three years and trained them 
in a matter of weeks to do a good 
job. This "learner” plan is adapt 
able to almost any mctal-workinir 
plant. 

Trainees go through three stages: 
(1) tlic theoretical or "tell ’em" 
stage, (2) the practical application 
of the "tell ’em" through the "show 
’em" demonstration on the machine, 
and (3) the "do it ” stage where the 
trainee actually docs the work. 

Applicants for the course are con- 
finecl to the age group between 1 H 
and 2) years. The coi'npany prefers 
to take boys who have graduated 
from cither a mechanical or academic 
high school. In fact, over 90 per 
cent of the boys .selected arc high 
school graduates. 

The pro.spective trainee fills out 
and files an application giving his 
history. He has a talk in the employ- 
ment office with one ol the inter- 
viewing clerks, after which a careful 
check of his references is made by 
phone. If he appears to be desirable 
material, he is interviewed by an 
assistant superintendent who has 
charge of the department wfiere he 
will be assigned to work. 

Upon approval by the assistant 
superintendent, the trainee is given 
a physical examination and told when 
and where to report. Arriving at the 
shop the first day, he goes imme- 
diately to the safety department for 
instruction in safety and plant poli- 
cies. He is assigned a locker and in- 
troduced to the foreman for whom 
he will work. 

The foreman gives him an outline 
of the work being done in the dc 
partment and in turn introduces him 
to the machine operator whom he 
will serve as a helper for the fol- 
lowing two weeks. During his period 

Ab.stracteil from linlnNtrlul Tri>iiiilH, 

The linUiatriiil AHSuriutlDn, ( ‘iru-iniiati, 
Ohio. 


as a helper, the trainee handles both 
/im.slied and unfinished parts, has a 
chance to watch carefully the work 
being done on the particular machine, 
and is encouraged to ask c]uestions 
about the machine. 

At the end of two weeks the 
trainee is assigned to a machine 
which he operates on simple jobs 
witli constant supervision. As time 
progresses, he needs less and less 
watching. After twelve weeks have 
passcil, he i.s ready to do more dilli 
cult and complicated work. 

The machine training is supple- 
mented by courses conducted after 


Dear Sir: 

In the past lew' years there has been 
a re-appraisal of engineering training, 
w'itli much discussion ol wliat studies 
w'ill contribute to the young engi- 
neer’s professional dcselopmenl. Dif- 
Icrenccs of oiiinion ha\e appeared 
(oncerning the kind and amount of 
instruction the student should receive 
in certain subjects, hut as regards 
lundamental objectives there has been 
substantial agreement Conspicuous 
among the points unanimously ac- 
cepted is that every engineering stu- 
dent should learn how' to write a good 
report. 

d liis, of course, is not a new ub 
jectivc, but a new^ emphasis on a 
phase of training long recognized as 
important. It gains added force be- 
cause it is an insistent recommenda- 
tion coming chiefly from experienced 
engineers and from executives who 
employ engineering talent. These men 
appreciate the need for report-writ- 
ing ability, and they know' definitely 
w'hcn a subordinate has or lacks it. 

A timely and practical contribution 
to this pha.se of an engineer’s prep- 
aration is Writing the Teclniiciil Re- 
port, which recently appeared. The 
author. Professor J. Raleigh Nelson, 
of the University of Michigan, not 
only recognizes the need but does 
something about it. Through analysis 
of typical examples and through sug- 
gestions concerning preliminary study, 
planning, composition and criticism 
of reports, he point.s the way to their 
intelligent anci eflicient preparation. 
Perhaps his greatest service is in mak- 


working hours under the supervision 
of the vocational department of the 
Cincinnati Board of Education. The 
trainee receives instruction in blue 
print reading, shop mathematics, and 
shop theory and practice. Text hooks 
ot the Ford Training School arc 
used. Class attendance is voluntary. 

A sliding scale of w'ages is pro- 
vided by age groups. Thv starting 
rate at the age of IH is 3'i cents, at 
19 it is j() cents, and at 20 and over 
it is ^0 cents. No matter what the 
starting rate, an increase of ^ cents 
an hour is provided every six months 
until the standard rate i.s reached. 


mg clear the nature and function ol a 
technical report as distinguished from 
other forms of w'liting wath which it 
may he confused. 

A report, as the author points out, 
lias a particular task to perform, or in 
engineering terms, a "sjU'cific load to 
carry." It summarizes the results of an 
investigation w'hich has hecii under- 
taken for a cic'finite purpose; this pur- 
pose determines the design or plan of 
the report. Its content consists not of 
general information but of facts 
which hear directly upon the cjuestion 
that the investigation w'as meant to 
answer. Moreover, these faLts are to 
be presented so they will be mo>t 
leadily intelligible and most directlv 
useful to those for whom the report is 
intended. Conclusive evidence of the 
w riter’s dearness of thinking and his 
singleness of purpose is found in the 
brief abstract which states the object 
of the report and summarizes its con 
Lliisions. 

The preparation of a complete 
w'cll-planned report is vastly more 
than an academic exercise. It i.s a 
problem in thinking as well as wait- 
ing. It is a means of clarifying the 
engineer's understanding of details 
in relation to the main issue. From 
the practical standpoint, it is an in- 
dispensable part of his training for 
professional s u c c es s . 

Very truly you:>, 

CLYDE W. PARK 

Projessor of College of En^i- 

iieeYDi^ Mid Connnerce, University 
of Cincinnati 
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Short Cuts for the Small Shop 

By A. H. WAYCHOFF 



FlVIi-GALLON CANS of nil imi be 
poured into hand oilers with little 
trouble, using the idea shown. Strcvt^ 
the cap on tight and back it up about 
half a turn. Tlicn drill a | in. hole 
through bfith the cap and the neck. 
Get a piece of |-in. ihin-wall tubing 
about four inches long and solder it 
onto the hole in the cap after flanging 
it a bit. When screwed tight the holes 
pas.s so there is no leakage, but on 
turning tbe cap the holc.s line up so the 
contents can readily be poured. This 
does away with all chances of dirt 
getting into the can and of spillage, 
loss or lire hazards. When the can is 
discarded, the cap may be saved and a 
hole drilled in the neck of the next can. 



WORKING AT A VISE can be made 
lots more convenient with this simple 
little tray for holding small parts. Take 
a Section of old auto casing and cut a 
couple of notches in the side so the vise 
can close in on it. The notches arc 
fitted on the vise jaws and the vise may 
then be opened or clo.sed without the 
tray interfering with it. Yet the tray 
is held rigid and stiff for catching any 
small parts. The notches should be 
deep enough so that the vise with the 
jaws completely tight will just fit in the 
slots, then the jaws may be opened up 
considerably wdth the slots still bolding 
the tray in place. 



AS A KAC^K for lu'ihling small tools 
on the wall at the back of the bench, 
a few' coil springs will be found better 
and handier than ific usual straps. 'I'he 
springs should he slightly open, and 
attached the wall with staples every 
so often. .Small tools, such as wrenches, 
pliers, screwdrivers, etc., may then he 
jdaced in the raik ny pushing them he- 
tween any pair of coils. They arc lots 
easier to take out and replace than 
with the iistial straps, which always 
seem to he too tight to put a tool in 
aitd too loose to liold it after it is in, 



lOR SHALLOW^ CUITING with a 
hacksaw', this depth gage comes in 
mighty handy. Ehere is nothing to do 
hut cut out a shape about half an inch 
wide with two L-shaped ends being 
left about an inch and a half king. The 
over all length should be a little less 
than the distance between the hacksaw' 
blade boles. Then each end is given 
a return bend, and several j^-in. holes 
drilled and tapped in one side of the 
bent part. Each end is fitted with a 
small thumbscrew. The gage can 
quickly be adjusted so the saw culs 
anything from a liny scratch up to 
about half an inch deep. That way 
sliuling screw heads, duplicate tuts, 
grooving and fine rack cutting can be 
done easily and uniformly. 



WHKN MACHINIKYS being over- 
hauled, all tlireaded holes should be 
cleaneil out properly. Few mechanics 
have the proper tools to do this, hut a 
good job can :ilwiiy> he done by using 
an ordinary cotter pin sprung out as 
shown. Just screwing it down the hole 
w ith a nail run through the eye cleans 
all grease and gum from the threads. 
That way the machine s e'asier to put 
back togcihcr, iind a cleaner job is done. 


CLiinpohl If' li'ipf'i 
Irrr-qiilflr 
cuninui & 



A SWl.I.I. TAPE for measuring irreg- 
ular objects can be made from an ordi- 
nary steel tape and a thin strip of lead. 
One machinist cut off about two feel 
ol [he tape, and cut a piece from sheet 
lead about a sixteenth r)f an inch thick 
and the same width and length as the 
tape. He cleaned both the back of the 
tape and one side of the lead with 
soldering acid and tinned them. Then 
he sw'catetl the two together. This made 
a one-piece tape which could easily be 
bent into almosl any shape. He uses it 
to measure all sorts of irregular shapes, 
and to transfer contours. Says it’s bet- 
ter and simpler than any other gadget 
he’s seen to det the same thing. When 
he's through, he just pulls it between 
his thumb and ft>refinger to straighten 
it out. 
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Comparison instruments 

BY C. C. STREET, CHIEF ENGINEER. FEDERAL PRODUCTS CORPORATION 


Optical and electrical units 
for comparison magnifying are 
generally more satisfactory in 
making precise measurements 
than are most mechanical units 

COMPARISON INSTRLlMliNTS arc tlis- 
tinit from clirccl-measuring instru- 
ments in that they contain within 
themselves no absolute standard. They 
do, of course, have a scale of a reason 
able dc^M'ec of precision for a short 
ranine to either side of some nominal 
zero point. The magnitude of this 
ran^e is dictated by the purpose for 
which the instrument is made. Tiie 
simplest of all such compuirison or in- 
dicating instruments is the familiar 
"wij^^ler ” which has been used by 
shop mechanics for many years to cen- 
ter a punch mark on a piece mountctl 
on the faceplate of a lathe. This de 
vice has been improved from time to 
time and finally has taken the form ol 
a simpliiied indicator operated by a 


series ol multiplying levers. Some in 
st rumen ts of this type are olfered com- 
mercially, one being llu; "Ideal” indi- 
cator which consists ol two levers and 
a dial graduated to 0 ()()1 in. over a 
range of approximately ().()] 0 in. 

'Fhe next step in mechanical mdi 
eating devices is the gear driven dial 
indicator which is in common use to 
clay. The origin ol this instrument is 
uncertain, but at some time during the 
early part ol this century, two mechan- 
ics of the Waltham Watch (Company 
built for their own use some dial in- 
dicators from various watch parts. 
T hese later were manufac tured by the 
Waltham Watch (Company for appli 
cation on their ineasuring problems. 
At a later dale these two men went 
into business for themselves and today 
are manufacturing dial indicators on 
a commercial basis. 

The dial indicator has reached a 
high degree of perfection in its pres- 
ent form, and engineering principles 
indicate that there will not be a great 
deal ol nninovement in their sarious 
characteristics, because ol inherent 
errors that always must exist, even to 


an extremely minute extent, in any 
labricated metal part, 'fhere alvsays 
will be periodic and cyclic errors in 
the acc uracy of the readings indicated. 
In a gear driven dial indicator the 
geometry ol gearing shows that t\s'0 
gears can never transfer velocity from 
one staff to another without periodic 
change in the torLjue delivered. T'his 
is due to the friction absorbed by the 
laces ol the gear teeth. This liiction 
v arious Irom some minimum to maxi- 
mum value with each tooth cyc le. 

The general principle of a compari- 
son indicator is to magnify faithfully 
,1 minute amoiinl ol motion until it 
can be read with an appreciable de- 
gree of ease. Since the- greater the 
magnification used tJie greater will be 
the friction, in most instances, il is 
aclvisable never to use an instrument 
ol higher magmlication than required 
lor the particular problem at hand. A 
reasonably good criterion of the mag 
nifuation needed will be such that the 
instrument will indicate with a mo 
lion ol approximately O.O'iO in, the 
least unit that it is desired to read. An 
example of this might be the use of an 
instrument having the magnification 
ol 50 to-l when the precision desired 
is 0.001 in. It is often ihouglit that 
the greater the magnification is the 
more accurate the measurement will 
be. This reasoning is as fallacious as 
that of a carpenter using a micrometer 
caliper graduated to 0.0001 in. for 



/T'f/. / — llu' siiiiph'sl joriii of Indi- 
cator is the jainlliar *'iviij<jlcr" 
used for OKDiy vears to atd in ci'U- 
terijif/ parts on the faceplate of a 
lathe for precision boruif/ 


I' Ilf, d -Hy uMnif a series of h’l'crs 
the oi\'r-all nia(/nification of the 
"u'hjgler" is hrohen up in the ‘loelh 
hnouui shop indicator. Judiahle 
readiin/s are possible at up to 
p(l-to-1 niaijnification 
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( nil a(iiu\ttnq / urmutint 

sr revn 



I i(( ■»- / lii\ \kii{]i l^} UK ij ill jHi) I \ ami oplu a! 

sfi m oj llu liK/Ji iiiiu/m In alii)n /( I \s a/^tnmln hofh 
a itlhifid siuli and a iijinjKi Init ait iiimJ 
111] oiii/h I hi ( \ ( pii 1 1 


/ li/ / (kk//// Juad (>j }’ alt . II ln(ni\ \ thilia 

hniil i/ai/ /s iinam/td h> a!/,} Ilh i in daih ( aj fuo 
III Kim It (iil\ ,Jiin lln sfindU im)ii\ Ilh \hil 
ill iiialiii I lip HI iln < n 


Jin isLii llic ihitkoLss of liis pliiiLLl 
ho ir Js 

Mcin) instillments ol hmh minmh 
( ilion h WL liLcn dcNclopcii loi spci i li 
purposes some of tfiesc ut the Zliss 
optiniLtcr tliL Pi lit Wliitnc} eke 
Lrulimit and the Sheffic kl jcth 

Lumpa aiur I he sc (nr the most pirl 
orit;in.i]l) \scie Llc\elupeLl for the 
compaijson of maslei L^a^cs iml size 
I'lloiks T ilei tlue to the iiureised 
precision ol pioeluction manufactine 
these instruments have been used foi 
I out me inspection pirticulirl) in tlu 
uitumotne and aireialt trii^me lield 

] lie simplest lorm ol indic itoi is 
shown in 1 1 It consists of a mul 
tiplym^ le\ei pivoted at point A The 
imoiint ol mai^mhc ition is ee|uil to 
the ratio of /, to /. "J he possible 
m i^mifie ition to be obliineil from 


such i dcMie IS leJimtel) limited b) 
the wtii;lil ol the lonjL^ pointer neics 
s iiy to obt iin i lai i;e \ due ol / T lie 
m iL^miic ition e in be increised by re 
due m/^ / , to an extremely sm ill value 
but then the loul plucil upon the 
pi\o s .uiomes excessive ind liiction 
piodiiccs erriwiioLis rculmi^s The 
i^reitest possible sitisfaetory maitni 
111 itioii ill it I in lx obt lined is iji 
pio^imitily JO to 1 ind if we use 
this jsi c V lOLisly nieiilioried 0 O'!!) in 
i. die .mdlest leidible motion we 
would then line is (he least unit to 
w IiilIi this msirument « in le id 0 00 
in I his pimciple of ma^nifyin/: lev 
c rs I an be inipioved upon by usmi^ 
exile mely Ji^ht members and hrtikm^ 
the uvc' ill level m ii;m(ic ition into 
two sepiiUe units Such ^ devue is 
sliovvn siheinitic illy m 1 ii» ^ It will 



/ ft ml oj Ilh / tis \ (>l Iniit I I i tin In 
imninlt d < r / In ill \ a ^ ^/imc n m 
hail an{till\ jai litii\ian iiuaKfit 
lilt III \ lilt It a\l dh I Sian an lln 
w alt aj fills insli nim nl indn ah \ a 
I) ilOilli’' in ina'7 mm nt aj Ilh i an 
ltn I paint 


i III 'I I It ( h K al 1 II 1 ml aj Iht 
iftihaliniil (liKjt /s } i laf 17 i ly siin- 
pli I his lush mm nl has qn ( n 
nnufnijn ations aj 10(1(10 ta I ami 
liKjhif an uinit appinalions 


Rectifier Transformer 
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Ik/ {) \Jn ffuJd \ u ui n)i}il\i}a 

li)j Ihl \ fa 0 s^i tIKj ( HJIJK I /( (/ 
hhni \ lihiiJi inoii i k ttjliin a) l\ 
Tl lilt 1 1 ( i to ( (K li of Ik } 


bt noted that this permits a lighter 
constrLKtion and is capable of higlici 
magnihiation with less pi\ot friction 
An analysis of tlic forces exerted it 
the pivots will show the mannci in 
which the improvement is obtained 
Such an instrument as this c in be 
used up to magnifications of 50 to 1 
giving \cry reliable leadings 

DmI indie itors follovs very gener 
ally the same pittern with most min 
Lifacturers differing only in minor 
detail of design and method of as 
sembly They generally can be 
desciibed as consisting ol a rod run 
ning in two accurately reamed bush 
mgs, and having attached to it a pm 
fitted into a slotted guide so that this 
rod IS free to move longitudinally but 
not to rotate axially In the side of this 
rod are cut i senes of rack teeth which 
mesh with a pinion, usually having 
from 16 to 40 teeth depending upon 
the magnification ol the pirticular m 
strument Mounted on the same staff 
with this jumon is a ge ir having a 
larger numbci of teeth usually be 
tween 75 and 200 teeth In the lower 
magnification instruments this gear 
meshes with a small pinion that is 
placed in the center of i circular dial, 
and to which the hand is fixed Mo 
tion of the rack spindle causes this 
system of gears to revolve about their 
axis and in this manner the hand 
passes over the graduated dial to m 


dicate the amount the rod or rack- 
spmdle has been moved 

There usually is, in addition, some 
place in the system, another gear 
meshed with the center pinion and 
haaing attached to it a hair spring for 
the purpose of absorbing back lash in 
the gear tram In instruments of high 
magnification, where one revolution 
of tlic hand is ecpal to 0 050 in mo 
tion of the rack spindle ihcic usually 
IS interposed between the gear as 
sembly that meshes with the rack 
spindle and the center pinion another 
set of gears to obtain this liighei 
magnification A lew instruments that 
are compounded to an even greater 
extent have been tried experimentally, 
but friction and inertia ol the moving 
parts hive mule such devices highly 
impraetieal 

The highest gtir ratios that have so 
fai shown themselves to possess sat 
isfutory ch iracteristu s aie those giv 
mg one revolution of the indicating 
hind to a motion ol the iick spindle 
ol 0 010 in By using a did in in 
diameter th/s gives a magniiic ition 
of approximately 1 000 to I 

The Zeiss optimeter is perhaps the 
most notable of the high mignilica 
tion comparing instruments It is 
optical m principle and the mijor 


parts are shown schematically in Fig 
^ A small scale, photographically en 
graved on glass, is viewed through 
the eye piece as a reflected image from 
a movable mirror The miiror is 
mounted on knife edges so that a 
slight motion of the contact point 
causes it to tilt There is in the focal 
plane of the eye piece a fine reference 
line and the lenses are so arranged 
thit the scale is projected as an image 
at this focal pi me In this manner 
both the SI ale and the reference line 
can he viewed simull ineously through 
the eye lens 

The effect produced is sueh that is 
the mirror is tilted the scale appears 
to move ind the amount of motion 
uf the eontict point is determined by 
the division of the scale which ap 
peats opposite the reference line The 
least division on the scale of this in 
strument corresponds to i movement 
of the contuL point uf 0 00005 m 
The mirror mcetianism is so irringed 
tint the contict plunger operites un 
del a pressure ol ipproximitely S oz 
Jhis instrument is in indic iloi in the 
pure sense ol the word ind its most 
common ipplic Uion his been on i 
comparison stind is shown 

One notiblc ittcmpt to obtain high 
mignifii ition with a simple mcchin 



In ndi'iniiagi uf l/n ikett olunit go(j{ niadi Pjatt iT ff Jntmy tin 
fait that (hi induatnu/ im/c/ can hi plactd in a position most cointnnnt 
fof the opDutor 1 he head aho tan hi tonniiftd to a itioidir 
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\In(/iiifti a/iOiis Li\ hii/h a\ lo I m i jimdi sah\- 

mill llii ) t ( <i ( oiiifhti ifhn oj/ifid h\ \lullnld 


ism IS 'lit PrcslwiUh Huul inan 

Lifactiired in London by J A Prcst 
witch lSc ( oinpany 'Ihis consisls of a 
Hcxiblc IkJIows cfiambci of rallici 
capacity, to which is attached a 
lon^» hibc A contact point is 

intcuial with the lower half of the 
flexible chamber, so that a slight mo 
tion of the contact point displaces an 
appreciable amocint of the flLiid with 
which this chamber is filled Since the 
only place the licjuid can is cip the 
^dass tube, it ^M\es an indication of 
the motion of the contact point 'Ihc 
latio of magnification is cc]ual to the 
latio of the aica of the bellows chain 
ber and the bore of the glass tube In 
struments possessing various magnifi 
cations between M)0 to 1 and 1,200 
to 1 have been mack Due to the fact 
that in many respects the instrument 
IS similar to a thermometer, it is cjuite 
sensitive to temperature variations 
Because of this effect, it has found 
but slight use in this country doling 
th'e past ten to fifteen yeais 

Many electrical devices have been 
experimented with, but the only one 
that has shown practical commercial 
value to date is the Pratt U Whitney 
electrolimit gage The principle of 
this unit IS to alter the impedance of 
two magnetic coils by having a steel 
armature move between the ends of 
their cores This instrument has given 


satisfacloi) magnifications ol 10,000 
to 1 and higher Heic, again, the elec 
trical he ail ol (his instuiment can be 
used as an indicatoi in .i mannei sum 
III m most inslmccs to the ipplica 
lion of dial indicators, with the added 
advantage tlrat the indualing meter 
can be placed m (he most convenient 
jsosition to be obscivtd b} the ope r 
alor or at a lemote point up to ilis 
tarices of several hunched led Such 
a device i m also be used to opci ilt a 
iteordei, so that a conlimious and 
permanent record ol the me asm e 
ments obtained will be made auto 
maticall) d he gaging Jiead is sliown 
in 1 It: -1 and (he eltdiical cireml in 
I ig 

The Shelheld reed comparator op 
crates on the novel prmeiplc ol hav 
ing two metal springs attaehed to 
gcthci at iheir ends is sliown m I ig 
6 One sprmg is iigidly attachiLl to 
block A with the other spring at 
taehed to hlexk B They aie so 
mounted as to move redolinearly wilh 
lespcci to each other A motion of 
bloek B eauses the two reed springs 
to move in an arc as shown by the 
arrow An image of (he pointer at 
taehed to the end of these springs is 
projected by hns C against a scale In 
this manner magnification is obtained 
mechanically by the are motion of the 
reed springs, and optically by the 


magnification of the objective lens C 
Magnifications as high as 10,000 to 1 
have been developed with this 
pnneiplc 

It can be seen I rom (he foregoing 
I hat comparison instiumcnts consist 
pjimaril) of ingenious methods of 
magnifying minute motions 1 he at 
tempt IS ilw i\v to obtain this motion 
with as Irulionkss a infLhamwn as 
possible Ihc oplical and electrical 
methods apjsioacli this ci|uiienient to 
a fai gieatcredent thm the straight 
loiwaid mechaiiii.d devices In the 
linal analysis, the iisefuinc'ss ol any 
mdiLating instrument is the precision 
with which it will repeat its readings 
Lindci identic d external conditions 
As an example assuint an mdieating 
dev lie placed above an aceuratcly 
lapped table and a I in size block 
placed between the table and the con 
(act point It, legaidless ol the speed 
or direction at winch the blocK is 
passed unde I the contact point, it ah 
wa\s indicates the same value, it 
would then be an ideal comparatoi 
This condition is selcloin lealizecl, but 
m mmy of the h ’her e|ualily mstru 
ments, the deviations caused by Iric 
lion and Liratic movements ol the 
meJianism have been lediued to such 
an extent that siuh errors aie hirdly 
de tec table 

/ III till) d a) tu h III llii\ S( / fis /’V 

Ml S /; ( 1 / a ill cr/’/n iii in an i ni l\ 

IS Mil 


Connecting Rod Contours 

in vi I oi’M 1 N I ol a duplicating at 
tacliment that will automatic ally con 
tour mill the outside ol the bosses 
ol connecting roils should prove of 
interest to aiicralt engine makers in 
this country and abroad 1 he traeer 
is slI up to a niastei the opeiator 
presses a button and then pioceeds 
tu load c)i unload as many as three 
other machines while the first one is 
lutomatically going tlirough its cycle 
d he tracer lollows around the entire 
contOLJi and returns to the original 
starting point 

Successful opeialion of this attach 
ment whirli costs alsocit *i() per cent 
as much as a first class milling ma 
chine, depends upon a two way eluteh 
tliat controls the table so as to pro- 
portion the depth feed to the cioss 
iced in the correct m inner Smocalh 
finish result., and the maker of the 
attachment believes that no further 
operations such as grinding would 
he rcejuirtd The attachnaent can be 
used Kir cutting cams or any contour 
on common parts 
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Knockout flash removal 

BY f IbRBERT CHASE 


Instead of shearing flash from each of 400 holes with precise 
punches, Doehler knocks it out with pins. It breoks properly 



lhi\ iJihli linn (hish liniii SlinLhn/ii nidufloi (/nlh \ 
sliiLii it Innii thi niilndi (oiiloin in Hu u\i(al 7<a\ hut 
}i)und pnis In LiunL il nitl oj flu \(jua)i ludi \ 

/ lii\li \l i il II I i(/hl III i ill II linli IS fhnnii \( ul flu idi/i 
and has a i niu ii llu unhi whuh {(iniaifs a kmnkaul 
f^ni Jiuli I'lii hiJoi^ Is sJi{/lil!\ luj^fud and finals 
sonUishat In pi i nut iiiiUiiiuj on its indn idiuil i (uu 




A inci I'UoHLiM in proJucing die cjsl 
automobile laJiator grilles is remo\ 
ing flash at i^arting lines As a lule 
this IS done with a trim die in a punt h 
press Such dies shear flasli Irom the 
conlOLii, and may carry punehes whuli 
slicar it simultaneous!) from spaces 
between grille bars 

But there are over j()() such scjuare 
holes in a typiLal grille Trim ilics 
would be very expensise if punches 
to ht each hole were recjuired, and a 
great deal of labor would be necessii) 
to keep the punches sharp and in cor 
rcct alignment An effectise vs i) to 
avoid these difficulties his been ilevcl 
opeil by Doehler Die C astmg ( oni 
pail) loi tiimining flash Irom Stcnie 
liaker grilles flash in eich hole his 
c isl in its center a cone the axis ol 
which IS parallel to the press stioke 
1 rum the cone oulwud the thukne i 
ol the flash tlecreases until at the joint 
\vith the lour sule‘> of the hole it is 
onl) a few ihousimlths of an inch 
Punches are all circular The) are al 
lowed to float within limits and then 
ends irt tupped so tint as the die is 
closed the) centei on the cones f ui 
ihei motion results m sheaiing the 
fl ish but the punches do not touch 
the sides ui the hole at all The she ir 
IS lemarkably clean, and relatively 
little tiling IS recjuired The punches, 
ol course do not tec]uire shat pining 

I he die is made to cut flash Irom 
the casting contour m the usual wa) 
with a true shearing action A light 
and i left hand grill are rccjuired foi 
each Lar, so the trim die is a duplex 
type which trims both at one stroke 
As the grille has a warped surface, the 
lines where flash is sheared he in simi 
larly warped planes Hence although 
the axes of all cones are parallel, then 
bases lie al different angles in the 
waiped parting suifacc This how 
ever appears to make no difference in 
shearing, which is as clean in one hole 
as m another Approximately 70 pairs 
of grilles an hour are handled through 
the press 

A compressed an manifold be 
tween the dies carries pipes bent to 
blow flash away after the die open-) 
Jwo operatois are used at the pres'., 
eaeh loading and unloading one sec 
tion of the die Electrical interlocks 
aie used for safety 
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The Working of 

ALUMINUM ALLOYS 


L ight weight, case of fabrica- 
^ tion, high resistance to corrosion, 
good thermal and electrical conduc- 
tivity, and high metallic luster are 
characteristics which have helped 
make aluminum the fifth most com- 
monly used structural metal. Alumi- 
num weighs only about one-third 
as much as most of the common 
metals. Only beryllium and magnes- 
ium are lighter. The usual metal- 
working processes can be used for 
rolling, spinning, drawing, extrud- 
ing and forging aluminum and its 
alloys. Complicated forms are pro- 
duced by the sand-, permanent-mold 
and die-casting processes, 

Commercially pure aluminum, in 
the annealed condition, is very duc- 
tile when cold and can be drawn to 
greater depths than can copper, brass 
or steel. It is relatively difiicult to 
machine. Many of its alloys, how- 
ever, are readily machinable. Com- 
mercially pure aluminum has poor 
casting characteristics, hence one of 
the alloys ordinarily is selected for 
making a cast part. Additions of 
small amounts of other metals, 
singly or in various combinations, 
substantially increase the physical 
properties of aluminum. 

Broad generalizations as to the 
corrosion resistance of aluminum 
and its alloys are difficult, since cor- 
rosive action is determined by many 
factors. In general, alkalis will at- 
tack aluminum more rapidly than 
will acids. Often dilute acid solu- 
tions have a gerater solvent action 
than do concentrated acid solutions. 
Concentrated hydrochloric acid at- 
tacks aluminum vigorously, yet ship- 
ping containers made of this metal 
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are used for concentrated nitric acid. 
However, dilute solutions of nitric 
acid often are as corrosive as hydro- 
chloric or sulphuric acids when in 
contact with aluminum. Inhibitors, 
such as sodium silicate or potassium 
dichromate, sometimes are added to 
aluminum to reduce the solvent ac- 
tion of strong alkalis. 

In contact with moist air, alumi- 
num quickly acquires a thin, imper- 
vious nlm of aluminum oxide which 
serves as a protective barrier against 
further atta^. A thicker oxide film 
can be formed electrolylically where 
greater resistance to certain types of 
corrosion is required. This oxide 
film is transparent and may be 
treated with dyes or inorganic pig- 
ments to color the surface. 

Where aluminum or aluminum al- 
loys are assembled in contact with 
other metals, and water is present, 
there is danger of galvanic attack of 
the aluminum. To prevent this elec- 
trolytic action, it is best to insulate 
the dissimilar metals with bitumi- 
nous paint, fiber strips, or asphalt- 
saturated felt. 

HISTORY OF ALUMINUM 

Aluminum is the most abundant 
of ail industrial metals. E.stimates 
indicate that it makes up about 8 
per rent of the earth’s crust. It is the 
third most abundant clement (fol- 
lowing oxygen and silicon), but 
never is found in nature in its metal- 
lic form. It is an essential constitu- 
ent of almost all important rocks, 
except the sandstones and limestones, 
and usually occurs as oxidized com- 
pounds with other elements. 


possible through the cooperation of the 
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It was not separated in metallic 
form until 1829, when Ham Qurii- 
tian Oersted, a Danish physicist and 
chemist, heated aluminum chloride 
with potassium amalgam. Frederick 
Wohler, a German, obtained the 
metal in 1827 when be substituted 
metallic potassium for the amalgam 
used by Oersted. Henri Sainte-Qair 
Devillc substituted metallic sodium 
for metallic potassium and started 
commercial production of the metel 
in a plant near Paris in 1896. His 
process was purelv chemical, as were 
the processes usea by those who pre- 
ceded him. 

It was not until 1886 that an 
economical means of producing me- 
tallic aluminum became availabk. 
In that year Qiarles Martin Hall, In 
the United States, and Paul limis 
Toussaint Heroult, in France, inde- 
pendently discovered substantially 
similar electrolytic methods of ex- 
tracting metallic aluminum from its 
oxides. The process used toda^y for 
the production of aluminum is es- 
sentially the same as that discovered 
by Hall and Heroult 

Wilm's discovery, in Germany, that 
certain aluminum alloys were sus- 
ceptible to improvement in mechani- 
cal properties by heat-treatment 
markra the opening of new fields 
for aluminum alloys. There now is 
available a series of strong, lig)it 
aluminum alloys which, in wrought 
heat-treated form, have properties 
equivalent to those of mild Steel. 

Production of metallic aluminum 
on a commercial scale today is car- 
ried out in two major steps: (1) the 
preparation of alumina from dmx- 
ite, and (2) the electrolytic reduc- 
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tion of aluminum from alumina in a more easily cast than pure alumi- 

molten bath of cryolite. A number num, are harder and stronger, and 

of processes have been devised for are more easily machined. Alloys 

obtaining alumina of high purity containing up to 13 per cent silicon 

from Ae bauxite ore. The one now have excellent casting qualities, in- 

used almost universally is the eluding fluidity and freedom from 

"Bayer" process, in which the alumi- hot-shortness. Other advantages are 

num hydrate of the ore is dissolved high resistance to coftosion, low 

out by means of a hot solution of weight, low thermal expansivity, and 

sodium hydroxide, filtered to remove high conductivity for heat and elec- 

impurities, allowed to cool and tricity. Elastic limits of aluminum- 

treated to cause precipitation of silicon alloys arc, in general, lower 

aluminum hydroxide. This hydrox- than those of aluminum-copper al- 

ide then is separated by a second loys of about the same tensile 

filtering operation and calcined to strength. The aluminum-silicon al- 

form pure aluminum oxide. loys can be hardened by solution 

Successful operation of the Hall- heat-treatment. Allo 3 rs containing 

Heroult electrolytic process is based substantial amounts of silicon are 

on the solvent action of cryolite on not so easy to machine as other alumi - 

alumina, and the fact that alumina, num alloys. There is a tendency for 

when tUssolved in cryolite, can be the metal to drag and pile up on the 

decomposed by an electric current cutting surface of the tool, leaving 

without effecting a change in the rough surfaces on the work. The 

solvent cryolite. In the operation abrasive effect of the hard silicon 

of the reauctlon cell, alumin um is particles leads to excessive tool wear, 

separated continuously and is with- ^is has, in many cases, been over- 
drawn from time to time as it col- come by using tunpten-carbide tools, 

lects in the bottom of the cell. The addition or copper to alumi- 

num-silicon alloys improves their 

ALUMINUM-BASE AUOYS machmability by decreasing their 

plasticity, but increases the abrasive 
Metals most commonly added to effect of the silicon particles, since 

aluminum in the production of com- the increased hardness of the alloy 

mercial aluminum alloys are copper, holds these particles more firmly 

silicon, manganese, magnesium, against the cutting tool. Aluminum- 

chromium, iron, xinc and nickel. copper-silicon alloys can be greatly 

These elements may be added singly, improved by heat- treatment. They 

or some combination of them may are easily cast. Corrosion resistance 

be used to produce the desired char- of these ternary alloys is lower than 

acterisdes in the resulting alloy. that of either the binary aluminum- 

Where the alloy is to be used in copper or aJuminum-silicon alloys, 

wrought form, the total percentage The wrought aluminum-coppcr- 
of allying elements seldom is more magnesium-manganese alloy (Alcoa 

than 6 to 7 per cent. Appreciably 17S) commonly called duralumin is 

higher percentages frequently are the oldest of the so-called "strong" 

UM in casting alloys. aluminum alloys. It still is used tor 

Aluminum-copper alloys are a wide variety of products. Where 

widely employra because they are good forming characteristics are 

PHYSICAL CONSTANTS OP PURE ALUMINUM 


Atomic weight 26.97 

Specific gravity at 20 C. (6S F.), g. per cu.cm 2.70 

Weight at 20 C. (68 F.), lb. per cu.in 0.09B 

Weight at 20 C. (68 F.), lb. per cu.ft 168.56 

lleltlng point, degrees Fahrenheit. 1,220 

Bolling point, degrees Fahrenheit 3,272 

Latent heat of fusion, B.t.u. per lb 169 

Heat of vaporisation, B.t.u. per lb 3,510 

Mean Bpecific heat (32 to 212 F.), cal. per g 0.226 

Thermu conductivity C32 to 212 F.l, B.t.u. per sq. ft. per in. 

thichneas per deg. Fahrenheit per hour 1,509 

Electrical reaistivity at 20 C. (68 F.), michrohtns per cu. cm 2.65 

Mean coefficient of thermal expansion per deg. Fahrenheit (68 to 

572 F.) 0.0000142 

Tanaile atren^h, lb. per sq. in 9,000 

Yield etrengui (Bet = 0.2 per cent), lb. per sq. in 3,000 

Elongation In 2 in., per cent 60 

Modmna of elaaticity, lb. per sq. in... 10,300,000 

Modnlua of rigidity (torsion), lb. per sq. in 3,870,000 

Foleeon'a ratio 0.33 

Reflectivity for white light, per cent. 90 

Compreaaibility (change in volume per megbar presaure) 0.0000014 


essential, and lower physical prop- 
erties acceptable, a modified com- 
position (Alcoa Al7S) is available. 
TOs alloy frequently is used for 
rivets, because it can be driven in 
the fully heat-treated and aged con- 
dition. In the soft temper these 
alloys can be subjected to severe 
forming operations. 

SAND-CASTING ALLOYS 

Higher mechanical properties and 
superior casting qualities make alum- 
inum-base alloys more suitable for 
castings than the commercially pure 
metal. Aluminum casting alloys are 
of two types: in the first group are 
those alloys in which improved prop- 
erties result from alloying only, 
while in the second group heat-treat- 
ment processes are used to effect fur- 
ther improvement of the properties 
obtained by alloying. 

Several alloys are available in each 
of these groups, the choice among 
them depending upon service re- 

S iirements and, in some cases, on 
e ability to cast the desired part. 
Some are adapted for use at elevated 
temperatures, some arc particularly 
resistant to corrosion, and some are 
more easily cast into complicated 
shapes. In the design of patterns for 
aluminum-alloy sand castings, a 
shrinkage of 0.156 in. per ft. usually 
is allowed. 

Most aluminum-alloy sand cast- 
ings are made of general-purpose al- 
loys, many of which contain copper 
as the hardening agent. Alloys con- 
taining silicon as the hardener have 
excellent casting qualities and can 
be used in the production of large 
thin-sectioned castings of intricate 
design, or of castings which have ad- 
joining heavy and light sections. 

The use of heat-treated castings 
has increased rapidly since their 
introduction some time ago. The al- 
loy in greatest use, Alcoa 195, con- 
tains about 4 per cent copper. Cast- 
ings are produced in three heat- 
treated tempers, that produced by 
solution heat-treatment followed by 
room temperature aging (Alcoa 
195-T4) bang the one most com- 
monly used. 

Castings in Alcoa 220-T4 alloy 
have the highest combination of 
tensile and yield strengths, elonga- 
tion and resistance to impact of any 
of the aluminum alloys. This aliov 
also has excellent machining qual- 
ities. The high magnesium content 
makes necessary the use of special 
foundry practices. 

Some of the alloys used for sand 
castings also can be used in the pro- 
duction of permanent-mold castings ; 
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Alumina is changed into aluminum, a silvery metal, in the Hall elec- 
trolytic cell. These steel cells are lined with carbon, which serves as the 
cathode. The carbon a/nodes reach into the cell from above. In the 
process, cryolite kept molten by the electric current, and alumina is 
dissolved in it. The current which passes through the molten bath elec- 
trolytically changes the alumina into oxygen, which reacts with the 
anodes, and metallic aluminum, which is deposited on the bottom 


other alloys have been developed 
primarily for this purpose. Because 
of the finer grain structure resulting 
from the rapid solidification of the 
metal, permanent-mold castings have 
greater susceptibility to heat- treat- 
ment than do sand castings. In the 
case cf aluminum-silicon alloys, the 
structure and mechanical properties 
are similar to those obtained by the 
modification process in sand castings. 

The molds used in the permanent- 
mold process generally are made 
from special alloy cast iron. They 
may consist of two or more pieces, 
ana either metal or sand cores be 
used. When metal cores are em- 
ployed, it is necessary to withdraw 
them just as soon as the casting has 
set sufficiently, and before soliaifica- 
tion shrinkage is complete. Other- 
wise, cracks arc likely to occur in the 
casting because of the hot- shortness 
of practically all aluminum-base cast- 
ing alloys. 

DIE-CASTING ALLOYS 

Choice of the alloy to be used for 
die castings is determined in some 
measure by the nature of the casting. 
Different alloys have different cast- 
ihg characteristics, and the ability to 
produce the most satisfactory cast- 
ing of the desired design may be the 
deciding factor in the choice, rather 
than the mechanical properties as 
determined from a separately cast 
test specimen. Die castings ordi- 
narily can 1^ produced with toler- 
ances of a few thousandths of an 
inch, while permanent-mold castings 
require tolerances of at least 1/64 in. 
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and sand castings need much more. 

While the initial cost of alumi- 
num-alloy die castings is somewhat 
above that of die castings made from 
other white metals, they are light in 
weight, have superior resistance to 
corrosion, have a high degree of 
permanency of shape and dimension, 
and have good electrical and thermal 
conductivities. Most of the alumi- 
num-alloy die castings are made from 
the aluminum-copper, aluminum- 
silicon or aluminum-copper-silicon 
groups of alloys. 

WROUGHT ALLOYS 

There are two types of wrought 
aluminum-base alloys, just as there 
are two types of casting alloys. In 
one class of the wrought alloys, the 
harder tempers with increased tensile 
properties are produced only by 
strain hardening, i.e., by cold work- 
ing. In the second class of alloys, 
the higher strengths are produced by 
heat-treatment processes. Several 
alloys of each or these types, cover- 
ing a wide range of physical proper- 
ties and forming qualities, are com- 
mercially available in the forms into 
which metals are fabricated. 

In the system of nomenclature 
adopted by the Aluminum Company 
of America for aluminum alloys, the 
wrought alloy numbers arc followed 
by the letter S. The temper of the 
dloy is indicated by additional let- 
ters following the letter 5, but sep- 
arated from it with a hyphen. The 
letter O is used to indicate the an- 
neal^, or dead-soft, condition; in 
the strain-hardened alloys the letter 
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H, indicates the full-hatd condition. 
Intermediate tempers are shown as: 
quarter hard, half-hard, 
and three-quarter hard, |H. 

The letter O also indicates the 
annealed condition in the heat-treat- 
able alloys. The letter T following 
the alloy number indicates that the 
alloy is in its fully heat-treated and 
age-hardened condition. The sym- 
bol W, used only with the alloys 
which require artincial aging or pre- 
cipitation heat- treatment, indicates 
that the alloy has been subjected to 
the solution heat-treatment, but has 
not been artificially aged. The tem- 
per which results from strain harden- 
ing an alloy after it has been heat- 
treated is oesignated by the symbol 
RT. Where the alloy is supplied 
with mechanical properties produced 
by a modification of the usual heat- 
treatment and strain-hardening proc- 
esses, the temper is denoted by the 
letter T and a number like 11S-T3. 

Hard tempers of the ’’common” 
(non-heat-treatable) aluminum-base 
alloys are produced by cold working. 
Of these alloys, commercially pure 
aluminum (Alcoa 2S) is the most 
easily worked. The annealed tem- 

f ier of each of the alloys is the best 
or the most severe forming opera- 
tions. For many purposes the 
strengths of the non-heat-treatable 
alloys are entirely adequate, and their 
use offers the advantage of lower cost 
and greater ease of fabrication than 
do the heat-treatable alloys. 

Normal use of the ’’strong” heat- 
treatable alloys is in the heat- 
treated condition — in the annealed 
temper they have mechanical prop- 
erties comparable with those of cer- 
tain of the ’’common” alloys. Of 
the heat-treatable alloys, Alcoa 17S 
or duralumin is the most extensively 
used. Its properties arc obtained by 
heating at 930 to 950 F. and quench- 
ing in cold water, after which it is 
allowed to age for four days at 
room temperature. Hardening of 
heat-treatable alloys produced by cold 
working is accompanied by a loss 
of ductility — the elongation of these 
alloys when hardcnccT by heat-treat- 
ment may be somewhat greater than 
that of the annealed material, al- 
though the plasticity and workability 
generally are less. 

In all of the heat- treatable alloys, 
plasticity and workability are bettec 
directly after the solution heat-treat- 
ment than after age hardening, 
whether this be spontaneous or ob- 
tained by heating after quenching. 
The annealed temper of these alloys 
is best for severe cold-working oper- 
ations, such as upsetting, bending, 
drawing and forming. 
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HOT AND COLD FORMING OF ALUMINUM 


With its combination of stmngth, 
ductility and malleability, aluminum 
is adapted to fabrication by nearly all 
of the processes known to the metal- 
worker. Many of the aluminum-base 
alloys also can be worked satisfactor- 
ily, although the conditions of work- 
ing may somewhat different than 
for pure aluminum. Commercially 
pure aluminum can be worked over 
a wide range of temperature. Cold 
working results in strain hardening 
the metal, but by proper annealing 
the metal can be softened again. 

HOT FORMING 

Hot forming has only limited ap- 
plication among the dloys whose 
tempers arc produced by definite 
amounts of strain hardening by cold 
work. In the soft tempers all of 
these alloys have good forming qual- 
ities; if neated in the harder tem- 
pers, care must be exercised to 
avoid heating to the annealing tem- 
perature. At temperatures above 
600 F. they are quite plastic, but on 
cooling to room temperature they are 
practically in the annealed state. 
Much improvement in bending qual- 
ities is obtained when working at 
300 to 400 F., in which temperature 
range there is little loss in strength 
and hardness on cooling. 

Heating may affect not only the 
mechanical properties of the heat- 
treatable alloys, but in some of the 
alloys may impair their normal resis- 
tance to corrosion. Heating to 400 
F. materially improves forming 
aualities of ^ese alloys; if held at 
tnis temperature for not more than 
one-half hour the loss in tensile 
values is practically negligible. At 
temperatures in the heat-treating 
range, the heat-treatable alloys are 

! |uite plastic and can be severely de- 
ormed. They may be reheat-treated 
after forming, or the heat may be re- 
moved by the forming dies with 
sufficient rapidity to constitute a 
quench, so that properties of the 
heat-treated tempers are developed 
after suitable aging. For some opera- 
tions, somewhat lower forming tem- 
peratures give better results, in which 
case the part may be reheated to 
heat-treatment temperature and 
quenched in the die. Where this 
method is used, the dies must be of 
sufficient mass to provide rapid cool- 
ing of the alloy, 

Formng of aluminum alloys dif- 
fers from the forging of other 
metals principally in the tempera- 


ture used and the limited range of 
working temperature for many of 
the alloys. Almost all aluminum al- 
lop are hot-short, and many of them 
are cold-short. Frequent annealing 
between forging reductions is re- 
quired for certain allovs when they 
are forged cold. In the design of 
the die, a draft of 10 deg. should be 
used for aluminum alloys. A shrink- 
age of ^ in. per ft. ordinarily is al- 
lowed in the die cavity. 

Aluminum alloy pressings may be 
made with hot or cold blanks, de- 



In hot or cold pressing oj alu~ 
minum, the slug is placed in the 
cavity and in one blow the metal 
is caused to flow and assume the 
form desired. In most pressings, 
the metal is confined to a greater 
degree than is the case in the im- 
pact~extrusion process 

pending on the size of the part, its 
shape and the necessary displacement 
of the metal. Cold pressings ordi- 
narily cannot be made if there must 
be considerable horizontal flow of 
the metal. Mechanical properties re- 
quired in the finished part also have 
a determining effect on whether a 
hot or cold blank is to be used. In 
this method of forging, taper or 
draft can be reduced, thus minimiz- 
ing machining after pressing. A 
smoother surface is obtained, since 
the displacement of the metal is ac- 
complished in one blow. Hydraulic 
or mechanical presses may be used. 

COLD FORMING 

When worked at temperatures be- 
low those required for annealing, 
aluminum and its alloys strain 
harden. The resultant inaease in 
strength and reduction in ductility is, 
for most of the alloys, directly pro- 
portional to the amount of cola work 


when this working is within the 
range normally used for commercial 
manufacturing operations. Relative 
ease of fomung the various grades 
and tempers, as well as the amount 
of cold forming that can be done, 
varies with the nature of the opera- 
tion and the equipment employed. 

The character of the cold work 
done on aluminum has little effect 
on the final mechanical properties 
obtained. A given amount of re- 
duction by rolling, drawing or forg- 
ing will give the metal the same film 
mechanical properties, provided the 
rate of reduction is the same. Rate 
of working, or rate of reduction, per 
pass, draw or blow may cause some 
variation in mechanical properties. 

Shearing of aluminum and alumi- 
num alloys readily can be accom- 
plished in power-driven squaring 
shears or rotary shears where thick- 
ness is less than \ in. Shearing tools 
should be sharp and a proper clear- 
ance must be ulowed if the sheared 
edges are to be smooth and free 
from burrs. Usually a clearance of 
one-eighth of the thickness of the 
sheet or plate is sufficient in die- 
punching operations and can be em- 
ployed in squaring shears when pro- 
vided with a mechanical hold-down. 
A low rake or shearing angle on the 
upper shear knife reduces twist in 
thin stock. Walls of the opening in 
dies for blanking are tapered away 
from the cutting edge 3 to 3 deg. to 
permit puncheef pieces to fall freely. 
Material thicker than \ in. should 
be sawed. 

In drawing operations, the amount 
of reduction m diameter of the 
blank or shell during each draw has 
an important relation to the possible 
depth of draw and the smoothness of 
the finished product. A deeper shell 
can be drawn without an intermedi- 
ate anneal when the diameter is re- 
duced by series of easy draws than 
when the shell is completed in one 
draw. Generally, the diameter of 
the blank should not be reduced 
more than 40 to 50 per cent in the 
first draw, and parrially drawn shells 
should not be reduced in diameter by 
more than 23 per cent per draw. 

Qose-grained cast iron, semisteel, 
or hardened tool steel may be used 
in making tools for press drawing 
or stamping operations. Radius of 
drawing edge is an important ele- 
ment of draw die design. If du$ 
radius is too small, tearing may 
occur, and if too great, wrinkling of 
the stock is to be expected. Preferred 
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APPLICATIONS OF TYPICAL ALUAAINUM-BASE AUOYS 



CHIBF CHARAOTERiariCB 


Good lonuinic ouAliUM, rwnatant to tH»r- 
rosion, weuublo. 

'WorkaUlil^, wdld»billty uid reatatonoe 

to OOXTfMfOfL 

Good nwohinabUity, " Iroe " nittiug, 
good mecbaniual proper liea. 

Higbaat atrength utd hwdneaa of all aln- 
zninum alloya. 

Exoellent momaAical proportiea. (Dvii- 
alumin lyM alloy.) 

Fair atrengtn and oold-vrorklog proptfrtit'tit. 

Good Mtrangtb at elevated temper aturea. 

High atrength, aenailive to heal-treat- 
meot. 

EaoBlleDt workability whan hot. high 
atrength, 

Comparatively low ooeffioiBiit of thermal 
exMDaion. 

Excellent workehility when hoi, high 
atrength. 

Uigheai atrength of non-heet-treaUble 
aluminuin aUoye. good workability and 
reaiatauoe to corroaion. 

Fair luochanieal propertiee, exeellent re- 
metanoe to eait^a'ater corroeion. 

Good atreiTgth end workability. 

Exoellent foundry oharaoterintioii, gotaJ 
meohaDica) propertiee, roeiatant to our- 
roeion. 

Good foundry cbaracierietiiw, weldability, 
good rMietenoe to coTToeion, prpoeure 
tightneiM). 

Good foundry oharaoteriBlioD, iinpr uv'hI 
mechnnical propertioe over Alooa 43 
alloy. 

Haiiafaotory foundry eharacteiiatiiM and 
mechanical propertiea for airaple nanl-. 
iiiga of moderate thiokneaa. 

Good foundry charant ertBlicw, good due- 
lility. 

Beet oombination of atitiiigth and duc- 
tility of the die*iwMtiDg uluminunk-lianc 
alloya. 

Good foundry oherabieriRlica, preaauie 
tightueiw). 

Good foundry nbarai'.torinlirB 

Widely UHod Koneral canting alloy; gi^ 
caetlng and machining onaraot/erieticp. 

Good foundry obureot<«riHtiMi, good nm- 
ohining propertiee. 

Modihcetiun of Alcoa BllS alloy with 
better proeaure tightneeii, 

High harannae. reeietanDe to wear, uae- 
able at elevated temperaturee. 

Low coeffloient of theniuil expauaion, re- 
taine etrength at hi^ temperaturiw. 

Ezoellent hardneae. wnloh le retained ai 
elevated temperatures. 

Ketaine strength at elevated tempera^ 
tures, has good bearing characterislioe. 

Good mechanical properties; rneistAiit to 
salt-spray corroeioiL 

Widely need modihoation of Alcue 105 
alloy. 

General-purpose oasting alloy; has mi- 
proven foundry rharaoUiriistioB over 
Alcoa 112 alloy. 

RMiBtant to severe corrosive nonditione. 
excellent mechanical properties. 

Excellent mechanical propertiee, good re- 
reeistauce to eorronon and bainifhing. 

High meehaninal properties, resistant to 
corrosion, eaelly finished. 

Highest strength and shock resistanoe of 
casting alloye, good rneistance to cor - 
roflion. 

Better tensile propertiee than Alcoa alloyH 
No. 108, 112 and 212. 

Good foundry obaraeterlsticfl, reaietaiit to 
cnrrosion, strong at elenated tempera- 
tures. 

Modification of Alcoa 3A5 alloy 

Good foundry charEOtcristirH, weldability, 
preeaure tightness, and resistance to 
corroeion, 

Good mechanical properties, low 
oorroeioa. 


TYPICAL APPLICATIONS 


Sheet metal work, ohemical equipment, 
ciKikiiig utemnls. 

Sheet metal work, deooratlve tiim, gaao- 
line tanka for aircraft. 

Sorew-nmohine produola. 

Heavy-duty lorgingB, power shovel balk, 
air^ane fittinga. 

Struotursl appUaaUone in nonstruetion and 
transportatiDa fields. 

Rivets. 

For^ airareltrengine pietons. 

Wio^ used in aircraft construction. 

Compliomled forginipi. 

Forged aircrafl-engiae pie tuna. 

Intrioate forgltigB. machine and autoOMw 
live parts. 

High-etrongth sheet metal work, marine 
and transportation appLications. 

Structures subject to severe oorroeive con- 
ditions; naval, architectural and Indus- 
trial applications. 

General-purpoee oasling alloy. 

General-purpose alloy for Urge, intrioate 

pafU. 

Castings tliat must be leakproof under 
pressure, arohiteotunil trim, aewagc dle- 
poaal plants. pii>e fittings. 

HighnitrcDgLh intricate castings, leakproof 
oas tings- 

Kmall, simple paits. 


Parts requiring Bpinning or other forming 
operations, 

Brsokels, frames, levers with thick sec- 
tione. 

Manifolds, valvee and other intrioate nast- 
inge requiring pressure tightneen. 

OrnamenUl grilles, general-purpose oast^ 
ings. 

(ieneral-puruosc cMtings, oraukoa^, oil 
pans, cylinder heads, differential oar- 
riers and other automotive applicatiuuB. 

Wsidiing msohine agitatore, genersl-pur- 
pdse CBStings. 

Automotivo-eii|(ine cylinder heads, general 
purpose oastings. 

Auto enmne pistons, eanishaft bearings, 
valve bppet guides. 

Pistons for Internal-oombustion engines. 

Flatiron eole plabea. 

I'isions and cylinder heads. 

Machine bases and parts, shop crane 
trucks, trolley parts, outboard motoni, 
ship castings, aircraft engine parts. 

Permanent-mold oastings (product! same 
SB for Alcoa 105 alloy). 

General-purpose oastings of intrioate 
design. 

Carburetor oases, machine parts, pipe fit- 
tings. 

Cooking utensils. 

Marine fittings, hardware. 

Aircraft fittings, railroad car I^is, heavy- 
duty caeiinga, power ehrjrvnl dipper parti, 
marine apinications. 

Automotive-engino parts, »ir-brake valves. 

Cylinder heads and orankcases for Diesel 
and airoraft sngineB. 

Same as Alooa 355 alloy lot operatUig 
temperatures above 400 F. 

High-strength, preemne-tighl castiiiigs of 
intrioate ihapo. 

Mnohine parts not subjected to elevated 
temperatures or oorroeive conditionis. 
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radius of the edge of the punch is 
twice the thickness of the metal 
being drawn. Minimum draw radius 
on tM die is about three times the 
metal thickness. Polished die and 
punch surfaces are best, since alumi- 
num has a tendency to stick to the 
steel die surfaces. 

Frequently, successful results in 
drawing or stamping operations de- 
pend on the lubricant used. A li^t 
mineral oil may be used for blanking 
and stamping operations. For deep- 
drawing, an oil of considerable bodv 
is required. The best lubricant is tal- 
low, mixed with a small amount of 
mineral oil, but because of its cost 
and the greater difficulty of applica- 
tion and removal it is used only for 
the more difficult operations. The 
lubricant should be applied to both 
sides of the sheet. 

IMPACT EXTRUSION 

Virtually a "cold squirting" oper- 
ation, impact extrusion of aluminum 
is possible only because of the high 
ductility of the metal. In this proc- 
ess slugs are placed one at a time 
in the cup-shaped die of a power 
press. Diameter of the die cor- 
responds to the outside diameter of 
the part to be formed, while the 
diameter of the punch is the same as 
that desired on the finished part. 
The punch strikes the slug a single, 
downward blow with tremendous 
force, causing the metal in the slug 
to sqmrt up around the punch 
through the clearance between the 
punch and the die. The lower sec- 
tion of the die has the shape desired 
as the contour at the closed end of 
the part, and the lower end of the 
punch is shaped to conform to the 


contour desired inside the dosed 
end of the part. When the punch is 
withdrawn, the part is stripped off. 

A" variation of the impact-extru- 
sion process is the "Hooker" process 
for extruding small tubing with 
plain or modeled contours. This 
process reverses thc^ usual impact 
method in that the metal is forced 
downward through an opening in 
the bottom of the die. The metal 
takes the shape between the cavity 
wall and the punch-point. 

SPINNING 

There is no essential difference in 
the process used for making spun 
articles of aluminum and aluminum 
alloys from that used for copper and 
brass, except that higher speeds (up 
to about 4,000 ft. per min.) are em- 
ployed. Spinning is used for shap- 
ing round and oval symmetrical ar- 
ticles when quantities are too low to 
justify tools for other forming 
methods, or when the size or design 
is such as to make drawing difficult. 
The process is suitable only for com- 
mercially pure aluminum and a few 
of the more ductile alloys. 

For most spun articles the amount 
of strain haraening is not enough to 
necessitate an intermediate anneal. 
In some complicated re-entrant forms 
it may be best to spin the part over 
first one chuck and then another, 
just as several draw dies sometimes 
are used. When the metal must be 
annealed before completing a spin- 
ning operation, a torch may be 
played on the partially spun piece 
while it is rotating in the lathe. 

Aluminum sheet from 0.025 to 
0.080 in. thick is spun with hand 
tools; a tool post is used in addition 


to hmd tools when working on 
heavier sheet. Hickory sticks usually 
are employed for the breakdown of 
circles, then steel tools are used. 
While some operators need more 
tools than others, the three essen- 
tial tools are a haif-round former, a 
diamond-shaped trimmer and a 
beading tool. These are made of 
high carbon steel, forged to shape, 
hardened, polished, then fitted with 
hardwood Widles. 

Lubrication during spinning is im- 
portant. Beeswax, tallow, and lard 
oil, mixed with white lead or vase- 
line, are suitable for small pieces. 
Ordinary yellow kitchen soap serves 
well when spinning large blanks 
which require heavy tool pressure. 
Speed of spinning depends on the 
size of the part and tne severity of 
reduction— rest depends on the 
skill of the operator. 

HAMMERING 

When only a few pieces of a given 
shape are to oe made, they frequently 
are made by hammering or "beat- 
ing” instead of drawing or spinning. 
The hammering may be done with a 
wood mallet over a wood form, al- 
though pneumatic hammers some- 
times are used. Usually the sheet is 
clamped to the form. 

Occasionally sheets are formed 
under a high-speed hammer. The 
anvil and ffie mechanically driven 
hammer arc curved slightly so that 
when the hammer hits the sheet it 
curves the metaJ. The operator, who 
must be highly skilled, moves the 
sheet between strokes of the hammer 
so that the desired dishmg results. 
Comparison with a templet guides 
the operator. 


Extrusion punch In up position 

Extruded shelf - 

^ Blank beibre extrusion 

1 1 Extrusion dte 

1 1 t ^ 

1 


1 


■1 

■ 1 1 


When the punch strikes the slug in the impact-extru- 
sion process the metal squirts through the opening 
between the punch and the die to form the desired 
part in one operation 



Extrude tubing — 


Essentially the same as impact-extrusion, the Hooker 
process forms small tubing by forcing the metal in 
the slug to flow downward through an opening in 
the bottom of the die 
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HEAT-TREATMENT OF ALUMINUM ALLOYS 


Hicfc are a oumbet of alumioum- 
base allojrs whose physical properties 
mav be improved by heat-treatment. 
All of them mgy be softened after 
strain hardenir^ by annealing at 
pro^r temperatures. 

Hardening constituents in the heat- 
treatable alloys are elements whose 
solid solubility in aluminum is much 
higher at elevated temperatures than 
at room temperatures. Grain refine- 
ment is not a factor in improvement 
of properties by thermal treatment, as 
there are no phase changes in solid 
aluminum below the melting point. 
Heat-treatment simply is a means for 
distributing efficiently the alloying in- 
gredients. 

In ordinary commercial practice 
there are three types of thermal treat- 
ing processes applied to wrought alu- 
minum alloys. In certain cases these 
processes also are applied to some 
cast aluminum alloys. 

ANNEALING 

Strain hardening which results 
from cold working aluminum alloys 
may be removed by heating to permit 
recrystalliaation. ^th batch furnaces 
and continuous furnaces can be used 
for the annealing operation. These 
furnaces may be of the full-muffle or 
semi-muffle design, and may be 
heated by oil, gas, or electrici^. 

Complete softening is almost in- 
stantaneous for most of the alloys 
hardened by cold working when 
heated to a temperature in the range 
of 640 to 670 F., but for Alcoa alloys 
3S and 4S temperatures of 750 F. or 
higher are usea. Heating for longer 
times at somewhat lower temperatures 
will accomplish similar results. Tem- 
perature of annealing is not critical, 
once the metal has reached the in- 
stantaneous annealing point, but it is 
desirable that the recommended val- 
ues should not be greatly exceeded. 
Rate of cooling of non-hcat-treated 
alloys from the annealing temperature 
is not important. 

Care is required in determining 
annealing conditions for the heat- 
treatable alloys. While the metal 
* must be raised to a temperature which 
will permit recrystalliaation, it must 
be maintained as low as possible in 
order to avoid heat-treatment effects 
which would prevent complete soften- 
ing of the alloy, or the cooling rate 
must be so slow as to counteract the 
effect of such heating. Heating these 
alloys to 650 F. ordinarilv is suffidmt 
to remove the strain hardening which 



results from cold working. This tem- 
perature should not be exceeded by 
more than ten degrees, nor should the 
metal temperature in any part of the 
load be less than 630 F. Rate of cool- 
ing is not important if the maximum 
temperature limit has not been ex- 
ceeded, but slow cooling to about 450 
F. is recommended in case any part of 
the load may have been heatea above 
the recommended temperature. 

This annealing practice, in addition 
to removing the hardening effects of 
cold working, also removes most of 
the effect of heat-treatment when ap- 
plied to metal in the heat treated 
temper. If the metal must be com- 
pletely annealed, as for severe form- 
ing operations, the heat-treated alloy 
must oe heated for about two hours at 
a temperature of 750 to BOO F., and 
then allowed to cool slowly in the 
furnace to about 450 to 500 F. with a 
cooling rate under 50 F. per hour. 

SOLUTION TREATMENTS 

Solution heat-treatment of alumi- 
num alloys commonly is carried out in 
molten salt baths or in air furnaces. 
The salt bath usually consists of fused 
sodium nitrate. The air furnaces used 
ordinarily are heated electrically. 
When small parts, such as rivets, are 
to be heat-treated, a small gas or oil 
heated pot of molten nitrate or lead 
frequently is used. The parts arc 
placed in a steel tube with the bottom 
closed and the top covered, the tube 
being immersed in the bath to within 
a short distance of the top. 

Accurate temperature control is 
necessary if proper results arc to be 
obtainea wiui neat-treatable alumi- 
num alloys. Temperature limits for 
the solution heat-treatment are close 
and it is essential that these limits be 
adhered to. The temperature range 
for the solution heat-treatment of 17S 
and A17S is from 930 to 950 F. For 
5lS and 53S alloys, the temperature 
should be 970 F., making certain that 
the temperature is within ten degrees 
of this value. For alloy 24S, the tem- 


perature ran^ is 910 to 930 F. Time 
of betting d<q>cnds on the load, na- 
tiue of the material and type of heat- 
ing equipment. In a nitrate ba^ a 
period or 25 min. usually is sufficient; 
somewhat shorter times have given 
satisfactory results. Where air is the 
heating medium, heating may require 
several hours. 

QUENCHING 

After the alloy has been heated for 
the required time for solution heat- 
treatment, it is removed from the fur- 
nace and quenched in cold water. 
Time interval between removal of the 
metal and its Quenching should be as 
short as possible, not more than a few 
seconds, if best results are to be ob- 
tained. If the metal is permitted to 
cool in air during transfer to the 
quenching tank the resistance to cor- 
rosion may be impaired. Volume of 
quenching water should be sufficient 
tnat its temperature will not be raised 
above 150 F. by the heat of the load. 
When a nitrate heating bath has been 
used, it is necessary that any adhering 
nitrate be completely washed from the 
metal in order to avoid corrosion. 

PRECIPITATION TREATMENTS 

Precipitation heat-tfeatment, neces- 
sary for certain of the heat-treatable 
alloys, usually is carried out in an 
electrically heated oven or bv means 
of steam coils, and provided with a 
fan for air circulation. For small ar- 
ticles an oil bath often serves ade- 
quately. The temperature range and 
time vary with different alloys. For 
Alcoa 61 S and 53S, the preferred 
temperature limits are 310 to 320 F., 
and the aging time is eighteen hours. 
Aging for too long a time or at too 
high a temperature will lower the 
elongation and eventually the tensile 
strength of the alloy. If the tempera- 
ture is too low, much longer aging 
periods are required to bring about 
the proper improvements of the al- 
loys. Precipitation heat-treatment is 
often, but not always, preceded bv 
the solution heat-treatment. The fol- 
lowing precipitation treatments have 
been found suitable for the alloys in- 
dicated; Alcoa 25S, 4 to 15 hr. at 
285 to 295 F.; Alcoa 195 (cast), 1 
to 18 hr. at 310 to 320 F. 

It is well to note that certain heat- 
treatment processes for aluminum al- 
loys, and the heat-treatment of cer- 
tain of the alloys, are subject to 
patent restrictions. 
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AAACHINING PRAaia FOR ALUAAiNUM 


G>m{Mured with other cotiunercuJ 
metals, aluminum and its alloys are 
machined readily. While tools used 
for steel sometimes will give good re* 
subs, best practice is to use greater 
back and side rake angles. Frequently 
tools for aluminum alloys resemble 
those used in cutting hardwoods. 
High<arboa and high-speed tool 
stew ordinarily are satisfactory. Tools 
tipped with tungsten carbide show a 
marked improvement since their cut- 
ting edges remain sharp for long 
periods without grinding. 

No matter wlut the material used 
for the tool, it is essential that the 
cutting edges be keen, smooth and 
free uom grinding scratches, burrs 
or wire edges. Fine abrasive wheels 
should be used when sharpening; 
this should be supplemented by hand 
stoning. It is possible to machine 
aluminum and some of its alloys 
without a lubricant or cutting com- 
pound. Good practice, however, calls 
for the use of a cutting lubricant 
applied at the point of cutting. 

It is important to remetnbu that 
aluminum alloys in cast and wrought 
forms may be distorted under heavy 
machining cuts. Frequently spedd 
fixtures must be devis^ to hold the 
part so that distortion is reduced to a 
minimum. Ordinarily, it is best to 
use high speeds and fine to medium 
feeds. Recommended surface speeds 
vary widely, depending on the ma- 
terial from whiw the cutting tool is 
made, the characteristics of the part 
and the alloy from which it is made, 
and the dgimty of the cutting set-up. 


TURNING AND BORING 

TcniIs satisfactory for most lathe 
operations are shown. In general, 
these toob should have appreciably 
more back and top rake than used for 
cutting steel. Thar edges should be 
keen and smooth, and usually they 
should be set above the center line of 
the work to reduce any tendency to 
diatter. It is important that there be 
sufficient side and front clearance. 

A round-nosed tool usually works 
best. The same tool may be used for 
finifihing as for roughing, but just be- 
fore fin^hing the ^ge shcxild be re- 
stooed. Frequently, good results are 
obtained when the cutting edge of the 
tool is set considerably above center, 
up to about 45 d^. above the bori- 
aontal diameter, ^th such a setting, 
the chips, which should be long and 
straight, clear the work and the ma- 
chine to better advantage. 


Specific values for the angles to 
which the cutting edge of a tool 
should be around must be governed 
by the worx to be done and the re- 
quirements of the job. With high- 
speed tool steel tools, a back rake of 
30 to 50 deg., a side rake of 10 to 20 
deg., a total angle of cutting edge of 
35 to 55 deg., and a front clearance of 
6 to B deg. ordinarily will work well. 
In general, a top rake of 12 to 20 deg. 
and a front clearance angle of 3 to 4 
deg. are sufficient for parting tools 
made of high-speed steel 
Cutting angles should be reduced 
to increase strength of the cutting 
edge when the operation involves 
considerable abuse, as when turning 
or facing lugs or bosses. Rake angles 
may be decreased when machining 
free-cutting alloys. Both top and side 
rake angles generally are increased 
when machining the ’gummy" alloys. 


A 



C 


A round-nose tool set carefully for 
proper clearance works best for en- 
gine lathe turning. The tool shown 
at A works well on small diame- 
ters, while the tool a/ B tr used for 
large diameters. Bit of tool shozvn 
at C is made from round stock, 
and is sharpened easily 


Maximum support of cutting edge is 
desirable on using carbide-tipped 
tools. 

Feeds, speeds and tool shapes, to- 
gether witii suitable carbide grades, 
suggested by Carboloy for manning 
aluminum ^oys, are tabulated. The 
values given are conservative; often 
the feeds and rake angles used in prac- 
tice are in excess of those shown. 
Kennametal-tipped tools with back- 
rake angles of 20 to 27 deg. produce 
cleanly cut surfaces. A speed of 1,000 
ft. per min. is possible on some jobs 
with grade KH Kennametal. Speeds 
of 300 to 1,500 ft. per min. are sug- 

e rsted for Vascoloy-Ramet tipped 
the tools when they are ground to 
have a clearance of 8 deg. and an 
effective rake angle of 8 to 15 deg. 
Grades 2A5, 2A7 and 2A9 tantalum- 
tungsten carbides are suitable for 
aluminum and its alloys. When the 
aluminum tends to build up at the 
cutting edge, Vascoloy-Ramet grade 
AT, which contains a higher percent- 
age of tantalum carbide is used. 

SCREW-MACHINE WORK 

Both high-speed steel tools and 
carbide-tipped tools are used for screw 
machine operations. The two alumi- 
num alloys commonly used for screw 
machine stock arc Alcoa IIS-T3 and 
17S-T. The IIS-T3 alloy cuts more 
freely than 17S-T, ana it forms 
smaller chips. Cutting characteristics 
of the two alloys are similar with re- 
spect to surface speed, lubricant and 
types of tools used. Ordinarily, the 
IIS-T3 alloy is more flexible with 
regard to tool angles and tool feeds. 

Generally, form tools arc made for 
use without top rake, especially when 
machining Alcoa IIS-T3. For ma- 
chining 17S-T alloy, a top rake of 5 
deg. is advantageous in the production 
of a smooth finish. Both form and 
cut-off tools are made with a 0.5 deg. 
side clearance. Front clearance angles 
common in saew machine practice 
are satisfactory for these two alloys. 

A chip curler groove frequently is 
ground in the cutting edge of box 
tools for Alcoa 17S-T alloy; no 
groove is necessary for the freer-cut- 
ting IIS-T3 alloy. For long, heavy 
cuts, it is advisable to put a series of 
small notches in the cams of the ma- 
chine, thus providing an interrupted 
feed which breaks the turnings^ 

Tool feeds vaiy with cutting condi- 
tions, as well as with requirements of 
tolerance and finish. Overlapoing 
Operations and the condition or the 


m 


AMERICAN MACHINIST 



Millina cutters af both the solid 
and the inserted-hlade types are 
used for alummum alloys. Opin- 
ions vary as to best cutting angles, 
those shown have worked well in 
general practice 

machine may require lower feeds than 
normal. Usually, cutting compounds 
used for other metals in screw ma- 
chine practice are suitable for the free- 
cutting aluminum alloys, 

PLANING AND SHAPING 

Since work ordinarily can be set up 
securely for planing and shaping op- 
erations, cutting speeds for aluminum 
and its alloys ordinarily are limited 
only by the machine. Occasionally, 
heavy cuts possible in these operations 
will compensate to some extent for 
the necessarily low permissible cutting 
^ed. The tool should be prevented 
from striking the finished work dur- 
ing the returned stroke. If this oc- 
curs, the work may be scratched and 
the thin cutting edge broken. 

For light cuts, a round inserted- 
blade tool with a front clearance angle 
of 6 deg., a back rake of 43 deg. and 
a side r^e of 8 deg. works well. Solid 
cutting tools should be used for the 
heavier cuts, especially when rough- 
ing. The tool shown for finishing 
cuts has a larger side rake angle than 
does the roughing tool, and the long 
sweep of the cutting edge produces a 
slicing action which cuts freely. 

MILLING 

Either solid-tooth or inserted-blade 
milling cutters work well on alumi- 
num and its alloys. These cutters 
should be of the coarse-tooth helical 
type, and should have a considerable 
amount of top rake on the cutting 
edges. Nickea teeth assist in decreas- 
ing chip size. Face-milling cutters 
with inserted teeth should be designed 
so that the blades will have appre- 
ciable top and side rake. 

Milling speeds range from 500 to 


1^500 ft . per min* with the feed per 
revoiutiofi approximately 1/300 of 
the surface speed. The softer and 
more ductile the alloy, the higher 
should be the cutting sp^ feed and 
hook angles. For kr^ work, tung- 
sten-carbide-tipped inserted-blade cut- 
ters should be considered. Milling 
cutters with a rake angle of about 20 
deg., a shear angle of 20 deg., and a 
clearance angle held close to 10 deg. 
graerally prove satisfactory when 
milling aluminum alloys. 

DRILLING 

A so-called "fast helix" drill, with 
a 33 to 43 deg. helix angle of flute, 
works well when drilling aluminum, 
although standard twist drills some- 
times are satisfactorv. Flutes should 
be highly polishecl. An included 
point angle of 90 deg. is recom- 
mended for wrought aluminum alloys, 
while a 140 deg. point may be desir- 


able in cast aluminum. In some in- 
stances a single flute drill with about 
40 deg. helix, such as is used when 
drilling hardwood, worb better than 
a two-flute twist drill. Lip clearance 
angle should be about 12 deg. Drill- 
ing speeds range from 150 to 300 ft. 
per min., depending on the type of 
drill, the alloy, and me depth of hole. 

REAMING 

Right-hand 7 to 10 deg. helical- 
fluted reamers for right-hand cut with 
radial cutting faces give very smooth 
holes in aluminum. Such a reamer 
has almost a burnishing action. The 
flutes must be hi/^ly polished to give 
a keen cutting edge if a good finish 
is to be obtained. One supplier of 
reamers suggests relieving the lands 
to a "white line" and then relief 
stoning the white line to the cutting 
edge. Speeds of 175 to 200 ft. per 
min. up to 1 in. diameter and 140 to 




Swing tool blade Pointing tool blade 



Knee^ tool 
bloiole 



These screw machine tools made of high-speed tool steel usually work 
well on Brown & Sharpe automatics when machining '*free cutting** 
aluminum alloys like Alcoa 11S-T3 and 17S-T 


SPEEDS AND FEEDS FOR ALUMINUM ALLOYS 


Cast Alloyi (As Cait) 
Wrought iUloyt (Hard Rolled) 


Depth 
of Cut 

Max. Feed 
Per Rev. 

Cutting Speed 
(Ft. per Min.) 

Carboloy Grade 

Inch 

Inch 

Start 

Range 

Average 

Production 

Quantity 

Productioi] 

1/64-1/32... . 

0.010 

3S0 

300-500 

883 

90$ 

1/32-1/16. . 

0.020 

300 

250-350 

883 

905 

1/16-1/8 

1/32 

200 

150-300 

883 

90S 

1/11-1/4. 

1/32 

125 

80-150 

44A 

883 


From starting speed suggested, cutting speed should be adjusted upward 
or downward, as necessary, within the range indicated to suit the conditions 
of the individual application. Under proper conditions, the speeds ehown 
may be exceeded. These data apply when tool has a front clearance angle of 
6-10 deg., a side clearance angle of 6-10 deg., a back rake of 5-15 deg., 
and a sidie rake of S-15 deg.; with polished cutting edge. 
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CHARAaERISTICS OF WROUGHT AND CaST ALUMINUM- 


TYPICAL 

aluminum-base; 

ALLOYS* 

APPROXIMATE 

GHBMIOAL CX)MP0B1TI0N 

(Per Cent) 

(Aluminum and normal impuritieB conatitute 
remaindor of uloy) 


1-7 

¥ 

ii 

1 

1? 

eiwmoTB IN 
1WIBION« 

lia 

I 

DQ-a 

n 

■Sa 

II 

i 

Elongation 

(Per Cent 
in 2 in.) 

A 

t ^ 

I'p 

ill 

i 

|l 

Ss 

A. S. T. M. 
Designailoa 

6 

Aluminum 
Co, of 
America 
AUoy No. 

1 

1 

U 

V 

h 

y 

5* 

|l 

it 

li 

1 

1 

1 

1 

S 


1 

1 

g 

I 


•s 

1 

n 

1 

Spec. No. 

Alloy 

Wnwght Al 
B 

loya 

25 

2S-0 












2.71 

0.096 

A 

13 

6 

35 

45 

6 

9.B 

B 25-88T 


25 

2B-H 











Hard 

2.71 

0.008 

A 

24 

21 

5 

16 

21 

18.0 

B 70-d8T 


?9 

38-0 



1 .2 









2,73 


A 

16 

6 

SO 

40 

6 

11.0 

B 79-38T 


29 

88-H 



1.2 








Hard 

2.73 

EEilo 

A 

20 

25 

4 

10 

26 

16.0 



ns-Ta 

6.6 







0.5 

0.5 


H. T. A Aged 

2.82 


D 

49 

42 


14 

42 

30.0 




11S-T8 

6.6 







0.5 

0.6 



2.82 

IihiikJ 

D 

66 

42 


14 

42 

B 7«-ai)T 


2B 

17&0 

4.0 


0.6 

0.6 







Annealed 

2.79 

0.101 

D 

26 

10 

SO 

22 

10 

iO 

B 78-8WT 


26 

17S-T 

4.0 


0.6 

3.6 







H. 1. A Aged 

2.79 

0.101 

C 

00 

37 

20 

22 

37 

36.0 




A17fl-T 

2.6 



[).3 








2.74 

0 nOQ 

c 

43 

24 

24 

27 

24 

26JJ 



24 

24S-0 

4.6 


n H 

1.5 








2.77 


D 

26 

ID 

20 

22 

10 

li'n 



V4 

24B-T 

4,6 


0.0 

l.B 








2.77 

EES] 

c 

68 

44 

10 

22 

44 




24 

24B-RT 

4.6 


0.6 

1.5 








2.77 

vnvrr 

c 

70 

65 

13 


65 

rtlti 

Bioo-aoT 


201 

62S-0 




2,5 



0.26 




Annealed 

2,07 

0.096 

A 

20 

14 

25 

30 

14 

18.0 

B101>-89T 


201 

BiS-H 




2.5 



0.26 




Hard 

2.67 

0.096 

A 

41 

36 

7 

g 

36 

24.0 




538-0 


0.7 


1.8 



0.26 





2.09 

0.097 

A 

16 

7 

26 

35 

7 

11.0 




63B-W 


0.7 


1.8 



0.26 





2.69 

0.097 

A 

33 

20 

22 

30 

20 

20.0 




638-T 


0.7 


1.8 



0.26 





2.69 

0.097 

A 

39 

33 

14 

20 

33 

2AJ) 




618-0 

0.26 

0,56 


0.96 



0.25 





2.70 

0.098 

B 

18 

8 

22 

22 

8 

12 6 




61&-W 

0.26 

0.66 


0.06 



0.26 




Quenched 

2.70 

0.098 

B 

35 

21 

22 

22 

21 

24.0 




01&-T 

0.26 

0.56 


0.96 



0.25 





2.70 

0.098 

B 

45 

39 

12 

12 

30 

30.0 

Fbrging Alloya 


























14S-T 

4.4 

0.8 

0.8 

0,4 







H. 1. & Aged 

2.78 

■imni 

c 

66 

60 

10.0 

60 

45.0 




178-T 

4.0 


0.6 

0.6 







H. 1. A Aged 

2.78 


c 

66 

80 

16.0 

30 

36.0 




18S-T 

4.0 



0.6 


2,0 





H. T. & Aged 

2.86 

0.103 

D 

65 

35 

10.0 

36 



27 

23B-T 

4.6 

0.8 

0.8 








U. T. A Aged 

2.78 

0.101 

D 

65 

80 

16.0 

30 

35.0 




32S-T 

0.8 

12.0 


1.0 


0.8 





II. 1. A Aged 

2.68 

0.097 

B 

62 

40 

5.0 

40 

38!6 



wm 

A61B-T 


1.0 


0.6 



0.25 




H. T. A Aged 

2.68 

0.097 

B 

44 

84 

14.0 

34 

32.6 



.... 

58S-T 


0.7 


1.3 



0.26 




H. 1. A AM 

2.0£ 

0.097 

A 

30 

30 

16.0 

30 

24.0 

1 

1 

f 


















B36-37T 

JJ 

85 

43 


6.0 









As Cast 

2.66 

0.09fi 

B 

ID 

9 

6.0 

10 

14.0 

Bae37T 

K 

87 

47 i 


12.5 









As Cost 

2.65 

0.09G 

B 

26 

11 

B.O 

11 

18.0 




108 

4.C 

3.0 









As Cast 

2.76 

O.OOf 

D 

21 

14 

2.0 

14 

2n n 

B20-37T 

c 

S3 

112 

7.5 




2.0 





1.2 

As Cast 

2.85 

0.103 

D 

23 

14 

1.6 

17 


B2fi-37T 

F 

84 

122 

10.0 



0.2 






1.2 

As Cast 

2.86 

o.loa 

D 

26 

21 

0.6 


25.0 



84 

122-T2 

10.6 



0.2 






1.2 

Annealed 

2.86 

0.102 

D 

25 

20 

1.0 

20 

21,0 



89 

142 

4.0 



1,6 


2.0 





As Cast 

2.73 

0.099 

D 

28 

24 

1,0 

31 

24 b 

B26-37T 

H 

89 

U2-T61 

4.0 



1.5 


2.0 





H. T. A Aged 

2.73 

0.090 

D 

37 

82 

0.6 

47 

32.0 




142-T571 

4.(J 



1.6 


2.0 





Aged 

Heat-lreated 

2.73 

0.09C 

D 

32 

28 

0.5 

34 

27.0 

B2fi-87T 

G 

38 

195-T4 

4.0 










2.77 

0.100 

C 

31 

16 

8.5 

16 

24.0 

BM-87T 

0 

38 

19B-T6 

4.C 










11. T. A Aged 

2.77 

0.100 

C 

36 

22 

5.0 

25 


B2fi-87T 

U 

88 

195-T62 

4.0 










H. 1. A Aged 

2.77 

O.IOC 

c 

40 

31 

2.0 

38 

31.0 

B2637T 

cc 

86 

212 

8.0 

1.2 








i!6 

As Caat 

2.83 

0.102 

D 

22 

14 

2.0 

14 

20.0 

B2e-a7T 

L 

■w 

214 




3.E 

! ! ! 






As Cast 

2.63 

0.095 

A 

25 

12 

9.0 

12 

20.0 



324 

220-T4 




10.0 







Heat-Treated 

2,56 

0.092 

A 

45 

25 

14.0 

26 

33.0 




A334 

3!6 

4!6 


0.3 







As Cast 

2.73 

0.099 

D 

26 

16 

2.0 

22 

24^ 

B»M7T 


322 

a55-T4 

1.3 

6.0 


0.6 







Heat-Treated 

2.68 

0.097 

C 

80 

20 

5.0 

23 

28]0 

B2ft-a7T 

N 

322 

a56.T6 

1.3 

5.0 


0.5 







H. 1. A Aged 

2.68 

0.097 

C 

35 

25 

3.5 

37 

30. 0 

B36-87T 

N 


35B-T61 

i.a 

5.0 


0.5 







Aged 

2.68 

0.007 

C 

28 

23 

1.5 

24 

22.0 




A365-T51 

1.4 

6.0 

6. 8 

0.6 


6^8 





Aged 

2.71 

0.09! 

c 

28 

24 

1.5 

24 

22 0 




A36fi-T59 

1.4 

5.0 

0.8 

0.6 


0.8 





Aged 

2.71 

0.098 

c 

25 

21 

2.0 

21 

21 J) 

B20-87T 

M 

323 

856-T4 


7.0 


0.3 







Heat-Treated 

2.65 

0.096 

B 

28 

16 

6.0 

18 

22.0 

B2fi-87T 

M 

328 

366-T6 


7.0 


0.3 







11. 1. A Aged 

2.66 

o.m 

B 

32 

22 

4.0 

22 

37.0 



323 

356-T61 


7.0 


o.a 







Aged 

2.66 

QJ19f 

D 

26 

20 

2.0 

22 

IBJI 



31 

645 




ii!6 





i^2 

As Cast 

2.04 

0.106 

D 

20 

20 

ah 

20 

22.0 

Bemanent Mold Caat 

Ing Alloya 











1 




B108-BBT 

OA 

85 

43 


6.0 



.... 

. . . . 





As Cast 

2.68 

0.09’: 

B 

24 

9 

6.0 

9 

IB.O 

B10^38T 

8 


AlOB 

'iis 

6.5 









Aa Cast 

2.77 

0.100 

D 

28 

16 

2.0 

16 

26.0 



33 

112 

7.6 




iio 





i.2 

As Cast 


0.104 

D 

27 

19 

1.5 

19 

23.0 




B113 

7.0 

1.7 








1.2 

As Caat 

2.M 

0.103 

D 

28 

19 

2.0 

19 

23.0 

B108-38T 

2 


C113 

7.0 




2.6 





1.2 

As Cast 

2.86 

0.103 

D 

ao 

24 

1.0 

24 

22.0 



34 

122-TB2 

10.0 



6.2 






1.2 

H. T. A Aged 


0 104 

D 

35 

31 

0.6 

81 

95 fl 

B108-38T 

B 


A132<T4 

0.8 

12.0 


1.0 


'2.5 




0-8 

11. 1. A Ag«id 


0.097 

C 

38 

80 

1.6 

SO 


B108-38T 

6 

.... 

Aia2-T551 

0.8 

12.0 


1.0 


2.5 




0.8 

H. 1. A Aged 


0.09^ 

C 

36 

28 

0.6 

30 


B103-a8T 

5 


188 

10.0 

EHD 


0.2 






1.4 

As Cast 


0.10! 

D 

28 

24 

0.6 

33 




iw 

142 

4.0 



1.6 


2!6 





As Cast 

2.77 

O.lOC 

c 

84 

24 

1.0 

26 


B108-d6T 

11 

39 

142-T01 

4,0 



1.5 


2.0 





H. 1. A Aged 


0.100 

C 

47 

42 

0.6 

46 

31.0 

B108-38T 

a 

3fl 

142-T671 

4.0 



1.5 


2.0 





H. 1. A Aged 


O.IOC 

c 

40 

34 

0.0 

34 

26.0 

B108-d8T 

1 


B19^T4 

4.5 

3.6 









H. T. A Aged 


0.101 

C 

36 

22 

7.5 

22 

30.0 




Bl 95-16 

4.5 

Kwn 









H. T. A Ag^ 


0 loi 

c 

39 

83 

6 0 

38 

32J) 




A214 


1 : 


3.8 

i!8 






As Caat 


0.006 

B 

27 

16 

6.0 

17 

22J) 



322 

856-14 

i.a 



0,6 







H. 1. A Aged 


0.097 

c 

38 

23 

6.0 

28 

29*0 



322 

866-16 

1.3 

ni 


0.6 







H. T, A Aged 


0.007 

c 

43 

26 

ah 

26 

80.0 

]Ne-Cudini 

Alloy 

a 




















B8539T 

V 

80! 

13 


12.0 









As Cast 

2.66 

0.006 

B 

33 

IB 

l.B 



BBfi30T 

rv 

804 

48 


6.0 









As Cast 

2.68 

0.097 

B 

29 

13 

3.6 



BSA-30T 

XII 

812 

81 

7!6 

3.0 









As Cast 

2.86 

O.IOS 

D 

32 

24 

1.3 



B8.V39T 

VI 


83 

2.0 

a.D 









Aa Caat 

2.78 

0.096 

c 

30 

14 

8.6 



B8530T 

vn 

307 

86 

4,0 










As Caat 

2.78 

0.101 

c 

35 

19 

3.7 






21S 


... 


'b'.o 







As Cast 

2.68 

0.001 

A 

36 

23 

5.0 




k ProDertieH ol Alooa Alloy No. 47 ftre obtainod 
by Bpeeial foundry pnotim called " modification." 

■ fbr fdl Alcoa alloya, wrought and caat, tho 
following data apply: (a) Young's modulus of 
elaatldty may be tMon as 10,800,000 lb. per aq, 
in.; Q)) MmuIub of rigidity may be taken aa 
8,^X)00 lb. per aq. in.; fc) FoiBaon'a ratio la 
038; (d) Bearing etiragth la equd to 1.8 timea 


the tensile atrenglb, provided the edge diataaoe. 
in the direction of atreesing, ia not leaa than twice 
the diameter of the hole. 

■Yield atrength ia the atreee at which the 
material exhUnta a permanent act of 0.2 per cenL 

* Mechanioal properties are obtained on A.S.- 
T.M. apecimena. Knee mtnlmiiin guaranteed 
valuee vary with the commodity, these values 
are not given. 


■Shearing stTciu^ are aingle^hear valuee 
obtained from double-ahear teata. 

* Vatigue endurance valuee are baaed on with- 
sUnding fiOO million i^des d completely reversed 
atrees using the K, B. Moore type of machine 
and apeoimen. 

^ An "A" rating is hlidMat. Bating comparaa 
the stabUity of all aluminum-base ^oys as a 
group, and is based on reeulfes of standard salt* 
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S ray tMts. However, under many oonditiona, 
□ye t»ted " D " are iMod ^th entirely 
factory reeultsi on the other hand, alloys rated 
*‘A" require protection in acme expoaurM. 

• Relative hot and cold worlwbiUty , weldability , 
braaeability and machinahility are indicaled aa 
foUowa: A = Excellent, B ” Good, C “ Fair, and 
D = Poor. Ratinga are baaed on aluminum-baae 
■Uoya aa a ip’oup and are not to be uaed in com- 
putton with otn«r inetala. 



Thread chasers for self-opening 
die heads and coliapstble taps 
should be ground o-j shown. Top 
rake angle should be greater for 
soft alloys and less for hard alloys 

150 ft, per min. in larger sizes work 
well when the reamer is ground the 
same as for cast iron. 

THREADING 

Single-point threading of alumi- 
num and aluminum alloys is an easy 
operation when the threading tool 
has considerable top and side rake and 
is fed into the work at a 30 deg. 
angle. When using a die head for 
threading these alloys, the chasers 
should be ground with a radial hook 
or sharp rake angle, particularly if 
the material is tough and stringy. 
Milled-thrcad die chasers for cast 
alloys generally arc ground with a 5 
to 10 deg. radial hook or rake angle 
for straight threading. A rake angle 
of 25 to 30 deg, works well with 
wrought alloys. Lapped chasers in 
threading dies produce smoother 
threads. Threading speeds range 
from 50 to 100 ft. per min. for 
standard threads. Special forms usu- 
ally arc cut at 20 ft. per min. As 
aluminum is comparatively soft, it is 
important that the die head be in 
proper alignment with the work when 
threading. 

TAPPING 

Hard surface-treated high-speed 
steel taps, with ground threads and 
highly polished nutes, a 5 to IB deg. 
hook on the cutting edge, and about 
a 5 deg. hook on the heel, depending 
on the size of the tap, seem to oper- 
ate best in aluminum. In siaes up to 
J in., taps with three flutes provide 
more chip space. In cast aluminum, 
the cutting face of the tap should 
be altered from a hooked cutting face 
to a straight rake. Suggested speeds 
range from 60 to 100 ft. per min. 

Application of proper cutting fluids 
will result in better size control. 


smoother and more accurate threadsi 
with less tap sharpening. It Is it- 
sirablc to force the lubricant into the 
hole under pressure and parallel to 
the axis of the tap where conditions 
permit such an arrangement. This 
will facilitate chip removal. It is 
essential that there be sufficient space 
in the flute for the chips. Some users 
claim that helical-flute taps are un* 
necessary, except when tapping blind 
holes, or holes having a slot, provid- 
ing the .straight-flute taps are properly 
de.signed. 

PILING 

Where a considerable amount of 
stock is to he removed, a curved tooth 
file with coarse deeply cut teeth is 
recommended. For finish filing, espe- 
cially on small work, a long-angle 
lathe file with 14 to 20 teeth per inch 
should be used. This file has a side 
rake of 45 to 55 deg., thus giving a 
more efficient cutting edge than can 
be obtained with single-cut files hav- 
ing a smaller side rake. The long 
angle helps force filings from the 
teeth. Chromium plating, if properly 
applied, will cause a file to work bet- 
ter, since the cuttings will not adhere 
to the plating surface. Rubbing chalk 
over file teeth or oiling them often 
helps prevent loading, 

SAWING 

Principles which govern design of 
cutting tools for aluminum and its 
alloys should be followed in select- 
ing proper saws. Comparatively coarse 
teeth with curved gullets cut well. 
The teeth should be free from sharp 
corners and burred edges to reduce 
the possibility of chips stocking in the 
teeth. Alternate side-rake saws, or 
those having "chip-breaker'' teeth 
may be used. For cither type, a top 
rake or a "hook" of 10 to 25 deg. 



Tipped with tantalum-tungsten 
carbide, this grooving tool is 
recommended for automotive pis^ 
tons and similar work by Vasco^ 
loy-Ramet 
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machines ordinarily have no back rake and 
a one-half degree side clearance 


Form fools used on screw 
are made zvith 

will ^ive the best cutting action 
Clearance of saw teeth is important, 
Otherwise, the sides or the tips of the 
teeth will drag and so derate heat. 

Circular saws for amminum may 
be operated at peripheral speed of 
10,000 to 15,000 ft. per min. Com- 
paratively high speeds also are recom- 
mended for bandsaws. A fine feed 
should be used to avoid large cut- 
tings. Tungsten carbide tipped saws 
are recommended for cutting alumi- 
num alloys which contain substan- 
tial amounts of silicon, 

Tooth spacing in bandsaws usually 
j$ about 4 or 5 teeth to the inch in the 
"hardened throughout" type, and 
either 6 or B teeth to the inch in the 
"flexible back" type. Hacksaw blades 
of the "wavy-set" type are satisfactory 
for cutting aluminum by hand, and 
the "curM chip" type is satisfactory 
for power hacksaw cutting. A cutting 
lubricant is necessary for some classes 
of work, such as cutting large heavy 
sections. 

MINDING 

Wheel sp^ds above 6,000 ft, per 
min. have given good results when 
using silicon carbide wheels, but both 
wheel and work speeds should be set 
for the job at hand by an experienced 
o^peratof. A solution of soluble cut- 
ting oil and water works well as a 
grinding compound. It is important 


that the fine grindings of aluminum 
be strained from the compound be- 
fore reusing, in order to prevent deep 
scratches on the finished surface. For 
high finishes a slightly higher work 
speed than normal should be em- 
ployed. Normal table traverse speeds 
should be used for roughing opera- 
tions, but for the final fimshing opera- 
tion, the slower the table traverse 
speed the better. 

Generally speaking, a mechanical 
wheel dresser will work more satis- 
factorily than a diamond when alumi- 
num or its alloys are being ground. 
It has been found that if the wheel 
is treated lightly with beeswax after 
truing, there is less tendency of the 
wheel to load with aluminum. The 
use of kerosene as a grinding coolant 
also helps to prevent loading. 


CUTTING LUimCANTi 

Machining operations can be 
carried out successfully on some 
aluminum alloys without any lubri- 
cant or cutting compound; however, 
for best results some form of lubri- 
cant is desirable. Mineral-base lubri- 
cating oils thinned with kerosene 
frequently are used for most machin- 
ing operations. It is reported that a 
number of plants are finding fuel oil 
satisfactory. 

The nature of most machining 
operations or aluminum alloys makes 
it necessary that the cutting coolant 
employed be able to absorb the heat 
developed in the cutting operation. 
A light viscosity paraffin oil, ferosene, 
or a mixture of &ese two and a fatty 
oil, will leave a desirable finish. On 
some difficult threading operations, it 
has been found that small amounts of 
a sulphurized cutting oil, blended 
with a light paraffin oil, or used 
straight, will produce very smooth, 
high quality threads. 

Beeswax may be used for tapping 
and threading. A mixture of beeswax, 
gasoline and turpentine made up into 
a paste works well for these opera- 
tions. The use of turpentine is not 
advisable, since when the liquid evap- 
orates it leaves a resinous deposit on 
the work. Soapy water gives good re- 
sults in machinipg most of the alu- 
minum alloys. 



Box tool holders for screw machines hole blades at clearance angle of 
8 deg, A notched cam helps break up chips under heavy cuts 


JOINING PRAaiCES FOR ALUMINUM 


Both welding and brazing, as well 
as mechanical joining methods such 
as riveting and bolting, are employed 
in the fabrication of aluminum alloy 
Stfuctuics. Choice of process depends 
on alloy used, stresses involved and 
service requirements. The technique 
for welding aluminum and its alloys 
is much the same as that employed 
for other common metals. Both fusion 
welding, in the form of torch and arc 


welding, and resistance welding, are 
used extensively in industry. 

RIVETING 

Riveting still is the most common 
method of joining aluminum, espe- 
cially the heat-treatable alloys which 
deprad on thermal treatment to de- 
velop high mechanical (properties and, 
consequently, cannot be welded with- 


out sacrifice in strength. Riveting 
operation ordinarily is done colcT 
'Acre should be clearance between 
rivet and rivet hole to allow for 
spread on heading up. It is important 
that a line of rivets should not be put 
in by working across the line con- 
secutively from one rivet to the next. 

Aluminum alloy rivets may be 
driven with squeeze riveters, or with 
hand or pneumatic hammers. No 
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matter which method is used, ndote 
pmsure is requifcd to drive the 
strong aluminum allof rivets than is 
necessary to head hot steel rivets. Too 
light a blow will have a pecning 
action on the rivet, and will not ex- 
pand the shank in the hole, 

The cone point driven head shown 
is recommended for aluminum alloy 
rivets, This head is large enough to 
develop the tensile strength of the 
rivet shank in a straight tensile pull, 
yet requires less driving pressure than 
a full button head. Degree of up- 
setting for the cone-point head is 
best controlled by checking diameters 
of driven heads, keeping them dose to 
1.3 times nominal made diameter. 

Rivet sets for aluminum alloy rivets 
should be smooth, polished surfaces, 
so that the metal may flow readily 
during forming. Bucking tools, espe- 





The cone-point driven head is 
recommended for aluminum-alloy 
rivets, as it needs less pressure 


dally those used with the larger ham- 
mers, should have plenty of mass. 
Cup on bucking-up set should be 
slightlv wider and shallower than the 
manufactured head, so that the initial 
contact will be at the end of the head, 
directly in line with the shank. 

SOLDERING 

Zinc- and tin-base solders can be 
used for aluminum and its light al- 
loys, but the joints are subject to 
electrolytic corrosion unless ade- 
quately protected from moisture. For 
permanence, welding usually is pre- 
ferred. The soldering of aluminum is 
better understood now than a few 
years ago, and this method of joining 
now has some applications for which 
it is satisfactory. 

One procedure is to “tin" each of 
the surUces to be joined by cleaning 
the surface thoroughly and heating it 
slightly above the melting point of 
the solder, then melting a small 
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A change in holder adapts the mserted-bit turning tool for planer and 
shaper applications as shotvn at A. Solid tools shown at B and C work 
well for roughing and finishing operations 


amount of solder on the surface and 
rubbing with a wire brush. After tin- 
ning, the two parts are reheated, a 
little more solder is added if neces- 
sary, and the parts arc pressed tightly 
toother while still hot. 

There now is available a solder and 
an Alcoa soldering flux which can 
be used to join aluminum and many 
of its alloys when using the soldering 
techniques commonly employed with 
other metals. 

TORCH WELDIHG 

Fusion welding with the oxyacety- 
lene or oxyhydrogen torch is applic- 
able for making articles from basic 
wrought and cast alloys, and for the 
repair of aluminum alloy castings. 
The oxyhydrogen flame generally pro- 
duces a cleaner and more satisfactory 
joint. It usually will give sufficient 
heat for welding metal up to | in. in 
thickness. Whether using hydrogen 
or acetylene, the torch should be ad- 
justed carefully to show a neutral 
flame. This gives the best speed and 
economy, as well as a cleaner and 
sounder weld. 

Production of a sound weld in 
aluminum involves the removal of the 
thin oxide film which otherwise pre- 
vents proper coalescing of the two 
surfaces of molten metal. This re- 
fractory film can be removed mechan- 
ically, or by the action of a suitable 
flux. Fluxes in general use are mix- 


tures of salts, such as the chlorides, 
fluorides, and sulphates of sodium, 
potassium, lithium, calcium and alu- 
minum in varying amounts. 

Proper selection of the welding rod 
is essential. Commercially pure ammi- 
num and aluminum- manganese alloys 
ordinarily should be welded with pure 
aluminum wire, or with a rod or the 
same composition as the alloy. The 
parts being welded should be free to 
expand and contract during the weld- 
ing operation. On other alloys and 
part.s held in jigs, so that they arc 
not free to move, an aluminum alloy 
rod containing 5 per cent silicon 
should be used. 

Aluminum sheet f in. or more in 
thickness, and large aluminum cast- 
ings, should be preheated to 700 or 
800 F. in order to avoid heat strains 
and to reduce the amount of oxygen 
and acetylene required for melting the 
.scam. Also, if the base metal for some 
distance on cither side of the seam Is 
maintained at a temperature slightly 
below its melting point, the additional 
expansion cau.sea oy application of the 
torch is less likely to cause distortion 
of the work. 

As soon as the torch weld is com- 
pleted and the work has had time to 
cool, it should be washed thoroughly 
to remove all traces of flux. Most parts 
can be cleaned in boiling water it the 
joint can be reached with a brush. 
For inaccessible welds, cleaning can 
be done by first washing in hot water. 


WHEELS RECOMMENDED FOR GRINDING ALUMINUM ALLOYS 

Ahraeivo Whaal Spaad 


Operation 

Abrasive Type 

Orit 

Sire 

Snagging 

Aluminum Oxide 

20-36 

Cylindrical 

Silicon Carbide 

36-46 

Spacing 

Silicon Carbide 

24-30 

(cups or cylinders) 


Internal 

Silicon Carbide 

36-46 

Cutting Off: 

Tubing and 

Alumm\im Oxide 

80-120 

molding 

Oates and 

Aluminum Oxide 

24 

risers 


Orade 

Prooeas 

Ft. Par 
Min. 

Medium 

Soft 

Soft 

Retinoid 

Vitrified 

Vitrified 

5,000> 9,500 
5,000- 6,000 
4,500- 5,000 

Soft 

Vitrified 

5,000- 6,000 

Very Hard 

Rubber 

9,000-10,500 

Very Hard 

Rubber 

9,000-16,000 
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Flonge joinf,gciges up io 0.064" 


Butt joint 
(singfe vec) 
O.I6B*xind up 





joint (notched) 
0.057^ to 0.1075" 


90 ^/ 20 * 



Butt joint 
(double vee) 
alternate tp 
above for 
gagee 0.430" 
and up 

The above methods of preparing joints serve well when torch welding 
aluminum alloys. When using the metallic arc process, no preparation 
.... .7._-x . 4. X- 1 thick; the edges should be 


of the joint is necessary on sheet uj) to i in. th\ 
beveled to form a 90 deg, V wvth a J in, lip 


on thicker material 


then unmersing the part in a cold 
solution of 10 per cent sulphuric acid 
for 30 min. or in a 3 per cent solution 
of sulphuric acid held at 130 F. for 
10 min. 

In general, the technique of han- 
dling the torch, adjusting the flame 
and tip size is practically the same for 
torch welding heat-treatable alloys, as 
for the non-heat-treatable alloys. 
Often, where heat-treatable alloy parts 
are to be jig welded, it is best to tack 
weld and then loosen the jig clamps 
before completing the seam. In other 
cases it is suflEicieot merely to loosen 
the clamps immediately after complet- 
ing the joint. Welding should be done 
in one pass. 

ARC WELDING 

The metallic arc welding process is 
particularly applicable in certain 
classes of work, since there is less 
buckling and warping of the work 
with arc welding than with torch 
welding. Preheating before welding 
can be eliminated to a large extent. 
Temper of the sheet is less affected 
during arc welding than during torch 
welding, since the heat is more con- 
centrated and the weld is made more 
rapidly. 

Metallic arc welding can be ac- 
complished only with flux-coated 
electrodes. Such electrodes usually 
contain a filler wire composed of 93 
per cent aluminum and 3 pet cent 
silicon. Electrodes should not be 
stored for periods longer than six 
months. Excessive spatter of the arc 
when electrodes are used usually is 
caused by moisture in the flux coat- 
ing. When this occurs the electrodes 
should be dried at a temperature be- 
tween 200 and 300 F. tor three or 
four hours. 

For metallic arc welding of alumi- 
num alloys, a steep volt-amp curve 


should be used. Both a.c. and d.c. arc 
welding machines are suitable. In 
setting up, the electrode usually is 
connectecl positive and the work nega- 
tive. Ordinarily, a short arc is held. 
In starting an electrode, best results 
are obtained by "scratching” the elec- 
trode because, in some cases, the flux 
becomes fused over the striking end. 

Should it be necessary to stop weld- 
ing before a joint is completed, the 
slag must be removed from the crater 
and for a distance of approximately 
1 in. beyond the crater before striking 
another arc. The new electrode is 
struck in the crater and the electrode 
is moved quickly back along the com- 
pleted weld for about \ in., and then 
welding proceeds as usual, making 
sure that the crater is completely re- 
melted. 

Best results ordinarily are obtained 
by using high currents and a high 
welding speed. Very little heat is dis- 
sipated into the base plate, conse- 
quently the molten metal is chilled 
and there may be some porosity along 
or just outside the line of fusion. If 
the plates are heated for some dis- 
tance on either side to a temperature 
of 600 F., this porosity can be reduced 
or eliminated. 

For butt welds, the work should 
be held in position by jig clamps and 
should be backed up by a copper 
plate. When butt-welaing plates more 
than i in. thick, the copper backing 
plate should be groovea slightly be- 
neath the joint to be welded. When 
making lap fillet welds, the general 
proceome is the same as that outlined 
above, except that the electrode should 
be manipulated with a small rotary 
motion, playing the arc first on the 
upper mem^r, and then on the lower 
member of the joint. 

Beause of the manner in which a 
carbon arc weld is made, the process 
is not so generally applicable for 


welding aluminum and its alloys as is 
the metallic arc process. In general, its 
use is confined to butt joints and 
simple lap joints. In this process, the 
flux-coated welding rod is placed be- 
tween the joint to be welded and the 
carbon electrode. Welding heat then 
is transmitted through the rod to the 
edges of the joint. 

RESISTANCE WELDING 

Resistance welding of aluminum 
and its alloys has been considered 
possible only during the past few 
years, but is already taking its place 
as an important fabricating process. 
The more commonly employed forms 
arc spot, scam or line, and butt weld- 
ing. It is important, from the stand- 
point of cost, that the oxide coating 
be removed, just before spot welding, 
so that surface heating will not occur 
when contact is made with welding 
electrodes. 

Surfaces may be cleaned for spot 
welding in several ways. A fine grade 
of abrasive cloth, fine steel wool, or a 
fine scratch brush may be used when 
only a few parts are involved. Only 
the area contacted by the welding tips 
need be cleaned, except in cases where 
the parts have been heat-treated in 
nitrate; then it is desirable to clean 
one or both of the faying surfaces. 
The surfaces also may be cleaned with 
an etching solution. 

During spot-welding, a molten 
zone is formed over a small area be- 
tween the two aluminum sheets, 
directly between the electrodes, In 
order to keep pressure on this area at 
a minimum, one or both of the elec- 
trodes should establish only a point 
contact on its sheet. The conical point 
commonly employed has an included 
angle of 158 to l66 deg. Most spot- 
welding machines designed for other 
materials are not suited for use with 
aluminum alloys, since they do not 
provide a sumcicntly high welding 
current for the work. 

BRAZING 

Methods of brazing aluminum alloy 
assemblies, announced only a year 
ago, make possible neat joints that 
require little finishing and cost less 
th^ gas or metallic arc welded joints 
in aluminum and its alloys. These 
processes employ certain low-melting 
point, aluminum-base alloys as a filler 
material, and a special dux which 
permits the filler to wet the surfaces 
of the joint. At present, brazing of 
aluminum alloy assemblies has been 
done by the furnace, torch and dip 
brazing methods. 
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A temperature range af 1,000 to 
1,200 F« 15 suitable for most applica* 
tions of furnace brazing. In this 
process, parts are assemble, fluxed 
placed in the furnace, and raised to a 
temperature above the melting point 
of me filler material, but below the 
melting point of the part to be joined. 
Temperature control within 5 to 10 F. 


of the nominal value is essential for 
consistent results. In furnace brazing, 
the brazing alloy must be placed right 
^ the joint before the assembly goes 
into the furnace. Clearance in the 
joint to be brazed is from 0.004 to 
0.008 in. 

Generally, it is sufficient to coat 
only the brazing alloy with flux, but 


in some cases best results are obtained 
by coating both the filler material and 
the part to be joined. When the 
furnace brazing operation has been 
completed, the coating of flux over 
and around the brazed joint must be 
removed to prevent attack of the 
metal if the part is to be used in con* 
tact with water. 


FINISHES FOR ALUMINUM 


For some products the ''as<ast'’ 
and "as-worked" surface appearance 
natural to aluminum and aluminum 
alloy commodities are (^uite satisfac- 
tory. Often, however, it is desirable to 
apply one or more types of finish to 
the material in order to enhance its 
appearance, to increase its resistance 
to corrosion, and to protect the sur- 
face from abrasion. Finishes for 
aluminum and its alloys may be 
divided into four general classes, de- 
pending upon the manner in which 
they arc applied. These are; (1) 
mechanical finishes, (2) chemical 
finishes, (3) electrochemical finishes, 
and (4) paint and lacquer finishes. 

MECHANICAL FINISHES 

By means of various mechanical 
finishes, the surface of an aluminum 
part can be freed from irregularities 
or scratches and, if desired, brought 
to a high lustre. Both hand and auto- 
matic mechanical equipment arc used. 
Both portable and stationary tools are 
used for "snagging" castings and for 
removing large defects from alumi- 
num parts by grinding. These rou^- 
rinding operations can be done dry, 
ut tallow or lard oil may be used 
when the operation requires. For most 
rough polishing, wheel speeds of 
5,000 to 9,500 ft. per min. are used. 

In general, polishing is accom- 
plished in four steps: (1) roughing, 
(2) greasing or oiling, (3) buffing, 
and (4) coloring. The first two op- 
erations remove scratches and blem- 
ishes from the surface and prepare it 
for buffing. If the surface is smooth, 
it may be possible to eliminate either 
one or bofii of these operations. The 
* four polishing operations differ 
primarily in the composition of the 
wheels, the abrasives, the methods by 
which the abrasives are applied, the 
speed at which the wheels operate, 
and the use of lubricants. 

The high luster finish on the dif- 
ferent types of aluminum is obtained 
by the two buffing operations. The 
first or "cutting down* operation dif- 
fers from roughing and greasing in 


that the abrasive is imbedded in a 
grease binder and rubbed on instead 
of being glued to the face of the 
wheel. The final polishing operation, 
' coloring,*' usually is done with a 
loose wheel (maae up of unsewed 
muslin or flannel di^), and the 
abrasive consists of lime or soft silica 
in a grease binder. Peripheral speeds 
may vary from 7,500 to 10,000 ft. 
per min. 

A coarse lined scratch-brush finish 
may be obtained by the application of 
a rotating wire brush to the aluminum 
surface. Fineness of finish may be reg- 
ulated by the size of the wires used 
in the brush. Dirt and grease first 
must be removed from the aluminum 
surface by rubbing it with air- slacked 
lime. Then it is held lightly against 
the edge of the revolving wire Ibrush 
until the desired roughness is ob- 
tained. Ordinarily, low wheel speeds 
are used in order to eliminate exces- 
sive tearing of the metal surface. 
Satin finish is a modification of the 
scratch brush finish obtained by treat- 
ment of the metal with a finer wire 
brush wheel or by abrasives. Various 
effects may be obtained by changing 
the angle of contact of the surface 
with the wire brush. 

Sandblasting is a rapid and inex- 
pensive method for finishing alumi- 
num, It gives a uniform matte surface 


appropriate for some articles. Usually, 
it is desirable to protect the sand- 
blasted surface by a lacquer or a clear 
varnish coating. Washed silica sand 
probably is the most commonly used 
abrasive for sand blasting aluminum. 
During the blasting, the nozzle is held 
at from 12 to 20 in. from the work 
and at an angle of 60 to 90 deg. with 
the surface. Motion of the nozzle in 
blasting should be in parallel lines 
extending the full length of the work. 

Tumbling and burnishing opera- 
tions frequently will produce a satis- 
factory finish. Burnishing produces a 
bright, fairly smooth surface by the 
action of steel shot rubbing against 
the parts. It is accomplished by tum- 
bling the work together with the shot 
in a wood-lined barrel. Soap and 
water are added as a lubricant. For 
general work, A-in. steel balls are 
satisfactory, although other shapes 
such as cones, pins, slugs and disks 
may be used for special purposes. 

CHEMICAL FINISHES 

Low-cost protective and decorative 
finishes resistant to corrosion, but not 
particularly resistant to abrasion, can 
be obtained chemically. Such finishing 
methods include the frosted, chemicu 
etching, and "Alrok" finishes. 

The frosted finish has a silvery ap- 


TYPICAL POLISHING PROCEDURES FOR ALUMINUM 


Articlo 

Opmration 

Wh99i 

CompoBition 

SHEET COOKING 
UTENSILS 

1. Buffing 

2. Coloring 

Sewed muslin buff 
Open muslin buff 

Tripoli 

Soft silica 

SCREW-MACZHINE 

PRODUCTS 

1. Greasing 

2. Buffing 

3. Coloring 

Felt or sheepskin 
Sewed muslin buff 
Open muslin buff 

No. 180 emery 
Tripoli 

Soft silica 

DIE CASTINGS 

1. Greasing* 

2. Greasing* 

3. Buffing 

4. Coloring 

Glued rag wheel 
Felt wheel 

Sewed muslin buff 
Open muslin buff 

No. 100 emery 

No. 150 emery 
Tripoli 

Soft silica 

SAND CASTINGS 

I. Roughing 

Glued rag wheel 

No. 70 to 100 


2. Greasing 

Glued rag wheel 

emery 

No. 100 to 220 


3. Buffing 

4. Coloring 

Sewed muslin buff 
Open muslin buff 

emery 

Tripoli 

Lime 


*May omit one or both. 
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pimm» 10ce ttwt ol finelir ^tdied 
gisif, iad i$ imM fyr &ii$hmg anudl 
W imHatdf shaped parts. It is not 
a penmiient finm and needs further 
pi0tection. The first step is to etch in 
a hot caustic soda solution. Immersion 
for 1 min. in a 15 per cent sodium 
hydroxide solution at I60-I8O F. is 
frequently employed, although the 
omcentration may vary from 2 to 23 
per cent, and the bath may be heated 
to boiling. After etching, the metal is 
rinsed in clear cold water. If the time 
between the two steps is kept at a 
minlmunv any liquid on the surface 
dries uniformly, and the danger of 
aiiiining is minimized. Cold water is 
prefer&le to hot water, because it, 
too, lessens discoloration. 

Tbe third step is to immerse in 
strong nitric acid to neutralize any 
sodium hydroxide left on the surface. 
A satisfactoiy solution is made by 
mixing two parts of concentrated 
nitric acid with one part of water. 
However, concentrations as low as 
ten per cent are sometimes used. Fol- 
lowing the nitric acid dip, the article 
is rinsed in clear, cold water, and 
then dried on a steam table. 

mCTROLYTIC HNISHES 

Tbe oxide finishes formed by 
anodic treatment in various electro- 
lytes comprise one of the most im- 
^rtant classes of finishes for alumi- 
num. The hard corundum-like anodic 
coatings, which can be formed only 
on aluminum, are among the most 
durable of known finishd, and give 
protection and permanence to the 
surface. Ther are attractive in appear- 
ance, have nigh resistance to corro- 
tion, high dielectric strength, high re- 
flectivity, and good absorption for 
d^es and mineral pigments. Proper- 
ties of the coatings vary, depending 
on the composition of the alloy, the 
composition of the electrolyte, and 
the temperature and voltage of oper- 
ation, as well as the time of treatment. 
Hie patented *'Alumilite‘’ process is 
tbe most practical of the anodic treat- 
ments. It comprises anodic treatment 
of aluminum in a suitable electrolyte 
to secure a dense, adherent coating 
of aluminum oxide. 

Electroplates on aluminum, such as 
bright diromium, nickel and oxidized 
copper, brass and silver, are used 
primarily for their appearance and the 
leristance to wear which they afford. 
These electroplates, while they arc 
perfectly satisfactory where the cor- 
losion conditions are not too severe, 
may not be satisfactory for continuous 
outdoor exposure. 

Chromium applied directly on 
alujirinum has several desirable char- 

isi 


acteriWci* coatings are oma- 
mentalk have hii^ resistance to abra- 
sion and resist mtline solutions 
ticularly wefl. Zinc electroplated on 
aluminum has been used to improve 
the electrical contact characteristics 
of the aluminum surface. Zinc or 
cadmium electroplates have also been 
used to increase the life of aluminum 
in certain corrosive environments. 

The solutions and technique em- 
ployed for electroplating on alumi- 
num are much the same as for other 
metals. The important difference lies 
in the surface preparation before 
plating. Aluminum and aluminum al- 
loys require special surface treatment 
if the electroplate is to show good 
adhesion or service, particularly 
where there is occasional exposure to 
moisture. 

PAINTS AND LACQUERS 

The use of paint or lacquer finishes 
on aluminum may be found desirable, 
or even necessary, for certain applica- 
tions. In some instances, paint con- 
stitutes the most economical type of 
decoration that can be employed, 
while in other cases its use is desir- 
able from the standpoint of protec- 
tion, especially where severe condi- 
tions of exposure are encountered. 

When a paint or lacquer coating is 
to be employed solely for decoration, 
very little special preparation is 
needed. The surface must, of course, 
be clean and free from grease if satis- 
factory adhesion is to be obtained. 
Often a thorough cleaning with sol- 
vent is sufficient. 

When painting is done for protec- 
tion, greater precautions must be 
taken, just as m the case of other 
metals. Adequate preparation of the 
surface is important, as is the selec- 
tion of a satisfactory primer. Differ- 
ent alloys of aluminum behave some- 
what differently with respect to their 
ability to hold paint, but in all cases 
aluminum alloys are easier to protect 
with paint than are mbst other metals. 

One of the most effective of the 
simple chemical treatments employs a 
dilute aqueous solution of phosphoric 
add. These solutions usually contain 
alcohol or other organic solvents in 
addition to phosphoric acid; some- 
times chromates are added. Appar- 
ently they form a thin film of alumi- 
num phosphate on the surface, which 
is quim inert and which tends to pro- 
tect the aluminum and promote paint 
adhesion. There is a variety of pro- 
prieta^ treatments of this t^ avail- 
able. vHiere simple deaning of the 
alumimun is sufficient, inhibited alka- 
line solutions of the sodium phos- 
phate type are frequently employed. 


Alrok coatings, which are 
by a chemical treatment method, pro- 
vide an excellent base for the appli- 
cation of paint In combination with 
a suitable painting system, they midee 
an excellent surface finish where the 
structure is to be subjected to severe 
exposure conditions, particularly con- 
tinued high humidity or intermittent 
immersion in water. For severe serv- 
ice of this type, some of the anodic 
coatings are even better. The Alumi- 
litc miishes provide corrosion-re- 
sistant, adherent, impervious oxide 
films which constitute ideal bases for 
paint. 

Brushing, dipping and spraying 
methods of applying paint finishes 
may be employed with aluminum. In 
addition, application by roller coat- 
ing is particularly advantageous, 
especially where the metal is to be 
suDsequently formed into various 
shapes. While it is not necessary to 
employ any special painting practice 
for applying decorative coatings to 
aluminum, a carefully selected paint- 
ing system must be employed for 
protective coatings. The value of the 
system will depend to a large extent 
on the selection of the proper primer. 
The primer should have gc^ re- 
sistance to moisture penetration to 

E revent surface reactions, should ad- 
erc well, form a good base for sec- 
ond coats, and should contain an 
inhibitive pigment. 

Once the primer is properly ap- 
plied, almost any durable exterior 
paint or enamel may be employed for 
the finishing operation. These include 
oil base paints, long oil varnishes and 
enamels, synthetic resin finishes, and 
aluminum paint made either with a 
long oil varnish or with a synthetic 
resin varnish. The synthetic resin en- 
amels have been found effective as 
finishing coats because of their dur- 
ability. Bituminous paints may also be 
used for finishing aluminum, but a 
primer of the same material is recom- 
mended in this case. 


Much of the available data coTicernlnf 
tha charaoterlatlcB, applications and 
common methods of fabrlcatlngr alumi- 
num-base allovs has been eummarlzed 
In this dlsouBBlon. No attempt has been 
made to list all of the allosra available, 
those selected beiner typical alloys of 
wide application. Part of the data used 
has appeared In the Metals Handbook* 
ISSS ealtlon, published by the American 
Society for Metals; In the 1940 S.A.E. 
Handbook published by the Society of 
Automotive Bnffliieera ; In epeGlAcatlons 
published by the American Society for 
Testing Materials ; and In literature of 
companl^ which have cooperated In the 
preparation of thla material Reference 
sources consulted Include Mark's Mf- 
ohanlcal Hnfftneers' _Handbook, Ameri- 
can Machinists' Handbook, Kent’s 
Meohantoal BnZlnbors' Handbook, "The 
Metallure^ of Alumlntun and Aluminum 
Alloys" by Robert J. Anderson, ‘The 
Aluminum Ind^try*' by Junius p, Jffid- 
warto, Francis C. and, Zay 

JefFnes, and Johnson's Materials of 
Construction, eighth edition. 
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Selection of V-Belts 


UATiNC.s of V-hcks have recently been 
revised by the industry to provide 
more uniform belt life with most 
economical installation losI. It has 
been known that the size oi sheaves 
had an effect on the life of the V-bell 
but radically different results were ob- 
tained in installations which seemed 
similar, since allowances were made 
mostly by empirical means. A formula 
was developed by R. F. Voet, chief 
consulting engineer of Allis-QialmcTs 
Manufacturing Company, which in- 
cludes not only the tension and Lcn 
trifugal torces of early formulas but 
also accounts for tfic bending stresses 
as the V-bell passes around the small 
sheave. The ratings given here arc 
based on this new conception. 

High starting lorcjucs of soint' lypcs 



Table 1— CORRECTION FAC- 
TORS— BELT-CONTACT ARCS 


Correc Correc 

Arc of tioii Arc oi tiori 
Contact Factor Contact Factor 
180 deg. 1 00 130 deg. 0.86 

170 deg. 0 98 120 deg. 0 83 

160 deg. 0,95 110 deg. 0 79 

150 deg. 0 92 100 deg. 0 74 

140 deg. 0.89 90 deg. 0 69 


ol elci trie motors, vibration, and other 
peculiarities of installation have made 
it necessary to introduce service lac 
tors for best lite. I'hese are given in 
the tables, and the method oi apply- 
ing them is shown in tlie example. 


Table 2— HORSEPOWER 
RATING OF V-BELTS 


Belt 

Sec- 

tion 

Pitch 

diam.. 

in. 

Belt speed, 
1500 2500 

Ft. per min, 
^500 4 500 

Hp. of single belt 


2 

6 

0 8 

1 1 




3 

0 

1 0 

1.5 




3 

4 

11 

1.7 



A 

3 

8 

13 

2.0 

2 5 



4 

2 

1 .4 

2 1 

2 7 



4 

6 

1 4 

2 3 

2 8 

3 2 


5 

0 fit up 

1 5 

2 4 

3 0 

3 4 


5 

0 

1 8 

2 8 

3 4 

3 5 


5 

4 

2 0 

3 1 

3,8 

4 0 

B 

5 

8 

2 1 

3.3 

4 1 

4 4 


6 

2 

2 3 

3 5 

4 4 

4,8 


6 

6 

2 4 

3 7 

4 7 

5 1 


7 

0 6b up 

2.5 

3 9 

4 9 

5 4 


7 

0 

2 9 

4.5 




8 

0 

3 6 

5.7 

7 1 


C 

9 

0 

4 2 

6 6 

8.4 



10 

0 

4 6 

7 3 

9 4 

10 7 


11 

0 

5 0 

8 0 

10 3 

11 8 


12 

0 fit uyj 

5 3 

8 5 

no 

12 7 


12 

0 

6 5 

10 1 

12 4 



13 

0 

7.5 

116 

14 6 


D 

14 

0 

8 2 

12 9 

16 S 



15 

0 

9 0 

14 1 

18 1 

20 3 


16 

00 

9 6 

15 1 

19 5 

22 , 1 


17 

0 & up 

10. 1 

16.0 

20.7 

23 5 


20 

.0 

117 

18 3 

23 0 



21 

0 

12 5 

19 6 

24 9 



22 

.0 

13 2 

20 8 

26 6 



23 

0 

13 9 

21 9 

28 1 

31 7 

E 

24 

0 

14,5 

23 0 

29.5 

33 5 


25 

0 

15 1 

23 9 

30 8 

35 2 


26 

0 

15 6 

24.7 

32,0 

36 7 


27 

.0 

16 1 

25 5 

33 1 

38.2 


28 

0 & up 

16 5 

26 3 

34,2 

39 5 


Formulos to Uie 

Let -z bell velocity, It. per min., 
L belt length, in. - C , Llistance 
bet ween pull ey cen I ers, in.; D : 
diameter ol driven sheave, in.; J zzz 
diameter c)t sheuce on inolui shaft, 
in.; \ r- motor-sheave speed, r.p.m.; 
Hp,, required horsepower rating ot 

bell; Hp,„ rr motor horsepower; 

.stT\ ice factor ; F', ( orrection fac- 
tor tor arc ot belt con I act ; and j 
arc ot belt contact. 'Lhen 

V - ^.i4(d/i:)N 

1. 2( T i.W(D-f cl) d I (1) - d)74f I 

180- |60(D d)/(: I 

r (HT vh‘’-s:c')/i6 
Up., ;Hp„. Fj/r, 

wherein h ~ \L \ J) , and 

c — {D il) K The correction factors 
c.in he interpolated from the tables. 

ddic following example shows how 
these lornuilas are ap|slicd: Find tiie 
number and length of ( section ludts 
lor driving a centrifugal fan at 115 
r.p.m. with a 2^-lip., 1 l6()-r.p.m., a.c. 
motor. 1 he sheave on the motor shaft 
IS II in. diameter, wliile the shca\'e on 
the fan is 30. H in, cliametci. The dis 
tance between sheave centers is 50 in. 

Subsl it citing in the lornuilas, V 
5,ViO It. per min., /.. . 167.586 in. 

(use nearest length furnished hy sup 
pliers) ; and the arc of belt conlac t .._7 
156.2-1 deg. ITom 'Fable page 635 
I l ie service i act or l\ . 1. ). 1 lie cOr 

rection factor for the arc ol bell ton 
tael, interpolated Irom Table I, is 
0.0 1. The total retjciired horsepower 
rating of the hells is (25x1 . l ) /O.OO 
37,1 hjs. By interpolation Ironi 
Table 2, it is found lhal a (. section 
belt running at 3,340 ft, per min. 
o\er an 1 1 in. sheave is good lor ap- 
proximately 10 lip.; therefore, the 
luimber of bedts required is 37.1/10 
3.7-1 use 1 Our belts. 




Allis-Chalniers Manufacturing Compaii)' 
American Pulley Company 
Browning Manufacturing Company 
Dayton Rubber Company 
R. & J. Dick Company 
Dodge Manufacturing Company 
Fort Worth Steel & Machinery Company 


tahUsliiiifi tlir ntliiif/s aud 

(fates Rublier (amipany 
I.. H. CiilmcT Company 
Golden’s Foundry & Machine Company 
B. F. Goodrich Company 
Cioodyear Tire 6l Rubber (aimpany 
W. A. Jones Foundry fit Machine 
Company 

Worthington Pump & Machine C;nrpuraiion 


jaefors 

Manhattan Rubber Mfg. Division of 
Raybestos-Manhattan, Inc. 

Medart ( ompaiiy 

F^ott l'u;jndr>’ & Machine Company 
Hockwood Manufacturing Ctmipany 
U. S, Rubber Company 
T. H. Wood’.s Sons Company 


scn’if'c 


august 2 
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has created so many ''new departures” in ball hearings; that alm*^*’ 
never do manufacturers encounter problems on which New Depai 
has not had actual experience — for i^hich there /> no ^nssBiSK^ 

New Deporture, Division of General Motors, Bristol, Connecticui 

NEW DEPARTU:! 

THE FORGED STEEL BEARING 
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Table 3— SERVICE FACTORS 


APPLICATIONS 


COMPRESSORS 

Centrifugal 

Rotary 

Rec ipr icatmg 

3 or inoi l Lyl 
1 or 2 cyl 

CONVEYORS 

Apron 

Belt ore coal sand 
Btlt (light paLka,^L 
Ovtn 
Sl lw 

Burktt 

Pan 

Flight 

Elevator 

FANS AND BLOWtKS 
Cenlrifugfll 
PropelUr 
In hiLt d di aft 
Positive blowers 
Exliausli 1 s 

GENERATOR AND EXCITERS 

LINE SHAFTS 

MACHINE TOOLS 
Gi inders 
Boring mills 
Lathes 

Milling inarhmts 
Screw machines 
Cam cutters 
Planers 
Shapeis 
Drill presses 
Drop hammers 
Shears 

MILLS 
I Pebble 
Rfxl 
Ball 

Roller mills 
Flaking mills 
Tumbling barrels 

PUMPS 

Centrifugal 

Gear 

Rotary 

Reciprocating 3 or more lyl 
1 or 2 cyl 
Dredge pumps 


ELECTRIC MOTORS 


Siiiui 1 1 1 cagt 


Syn 

I hi onous 


Single 

phasL 


d r 


p 

zr 

ft 

S 1 

7 1 

Nnrnaf torque 
cor pensato 
start 

High torque 

-0 

c 

3 

0 

slip nng 

5 

0 

"a 

P 

(- 

z 

3 

? 

C 

tK 

X 

c 

R 

0 ™ 

i2l 

Capacitor 

V 

c 

3 

J' 

1 2 

1 2 


1 

4 

1 1 




1 2 

1 2 

1 2 


1 

4 

1 4 


1 2 

1 2 

1 2 

1 2 

1 2 


1 

4 

1 4 




1 2 

1 4 

1 4 


1 

s 





1 2 


1 4 

1 h 







1 4 


1 2 

1 4 







1 2 


1 0 

1 1 







1 0 


1 0 

1 1 







1 () 


1 ( 

1 8 







1 () 


1 4 

1 f) 







1 4 


1 1 

1 







1 4 


1 h 

1 8 







1 b 


1 4 

1 fl 







1 4 

I 2 

1 2 


1 

4 





1 2 

1 1 

1 4 

2 0 

1 

f) 


2 f 



1 4 

1 2 

1 2 


1 

1 





1 1 

1 h 

1 t) 


) 

0 

) 0 

2 b 




1 2 

1 2 


1 

4 





1 4 

1 2 









1 2 

1 4 

1 4 


] 

4 

1 4 

2 b 

1 4 

1 4 

1 4 

1 2 




4 



1 2 

1 f) 

1 2 

1 2 




4 





1 2 

1 0 




2 



1 b 

1 b 

1 0 

1 2 




4 





1 2 

1 0 




0 



1 fl 

1 0 

I b 

1 0 




0 





1 0 

1 2 




4 



1 2 

I 0 

1 2 

1 0 




0 



1 b 

1 0 

1 0 

1 0 




0 



1 0 

1 b 

1 0 

1 0 




0 



1 0 

1 b 

1 b 

1 2 

1 4 

1 h 


4 

4 



1 2 

1 2 

1 2 


1 4 

I f) 


4 







1 4 

1 0 


4 







1 1 

1 


4 







1 6 

1 6 


4 







1 6 

1 0 


4 






1 2 

1 2 

1 4 


4 



1 2 

1 2 


1 2 

1 . 

1 4 


4 



1 2 

1 2 


1 2 

1 2 

1 4 


4 



1 2 

1 2 

I 2 

1 2 

1 2 



4 

1 4 

1 6 




1 4 

1 4 



6 

1 b 

1 8 




1 4 

I 4 



4 








1 4 


1 2 
1 2 
1 (I 
1 2 
1 0 
1 0 
I 2 
1 0 


1 fl 
1 0 
1 0 


ENGINES 


Gas and 

du 6.1 1 


E 

Ck 


1 2 
1 2 


2 U 


1 f) 


1 2 
1 8 
2 0 
2 0 


1 > 

1 1 

1 f) 


1 K 

2 0 
2 0 


1 S 
1 4 
1 f) 
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MORE PRODUCTION with "ACORN " DIES 


l^vrry \i\iv iiiort‘ inaiuifactu rrr^ turn 
tu i^iuuiiiu* Arnrn ' Dirs hei au^c* ut ihr 
wa\ llirv liainllr julis likr tliis onr. Tliis 
J()-.‘^2 Hi^^h .Sprtul hlr^r Acorn" J)i(‘ on a 
iiiiilti|ilc spindle aiitoriialic is tJireadiiif:; 
safcl\ razor liaiidles, Susiained accuracy 
and idulil) to cut close to a shoul- 
der arc esMMitial rci|uirefueiits. 

" Acorn" Dies Idl the hilh lo ihe 
lun(‘ ot over If), 000 ihreadc'd parts 
per die! G. T. D. Greeidicld was 


[hr orij^iiialor ol llu‘ Acorn" Die — I hi' die 
with [lositive eoncenlrie adnislnicnt. 
G. I . I), (irecnlii'ld ('iif^inc'ers lvnn\> how 
and where '"Acorn" Dies can he most ad- 
vanl af;i'ou si) ii^ed. This piclurc shows 
how eonipael llu' "Aeorn" Die is — shows 
how (dose lo a shouJder it will cut. 
l{enu‘inh(‘r.too, llu'v operali' crpiaJ- 
h well on (ixerl or live s|Uiidh‘s. 
Ask jour supply lioiisi' or G.T. 1). 
Green held ior full data. 



GREENFIELD TAP & DIE CORPORATION. Greenfield, Mass. 

Heliuil rUiiit Jld Wisi 1ml Sr WHidunmiH in Ynik, rhi(a^''o TjOs A^^^pUs nnd 

Sun ViHJnihCd 111 (’.inmlii (iitenlnld Tan & Ou Cmp of Canada, Llil , CalL, Ont. 


^^REENFIELD 

lAPS • DIES • CAGES - TWIST DRILLS • REAMERS - SCREW PLATES • PIPE TOOLS 
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EDITORIAL 


No Substitute for Time 


MUCKRAKING the defense program has 
begun. It is directed against industry as the big bad 
wolf, with the government in the role of Little 
Red Riding Hood. 

Screaming at prospective readers from the 
newsstands a week ago was an eight-column scare 
head 'Strike of Capital Delays National Defense” 
on the first page of The Ncu' Yi>rk Po\t. 'Hie next 
day appeared another streamer head "Plane Firms 
Spurn Contracts to l.obby for Higher Profits.” 'Fhe 
articles were part of a series to expose the reasons 
for delays in the defense program. 

Concludes an editorial comment in the same 
paper, "The war industries have had a three-month 
trial untlcr a wholly voluntary system. Some of the 
most vitally needed groups have failed to meel 
the test. Now is the time for the selective draft of 
industry.” 

If we choose to chalk up this attack on industry 
to ignorance rather than to malice, it demonstrates 
one vital point. The fact must be driven home 
the public that you can’t press a button and have 
tanks instead of aulomobilcs roll oil a line. 

As yet the Lnited States docs not have war 
industries. The government and manufacturers arc 
feverishly trying to create such industrie.s. 'I'hat 
effort consists of establishing new plants to make 
war materiel heretofore made only m government 
arsenals or not at all, and converting existing plant 
facilities from production of peacetime goods to 
fabrication of wartime goods, 

No matter how you 'ook at it, that is a gigantic 
task. It takes time. And for time there is no sub 
stitute. When we recently asked a higli ranking 
military officer how long it would take to get 
going, he answered unhesitatingly, "dwo 3 ears.” 
It may be possible to shorten that time period, 
but not much. 

It is more likely to be lengthened if the adminis- 
tration should repeat its performance in connec- 


tion with amortization of new defense plants. Who 
can blame industry for reluctance to invest its capi- 
tal in new^ factories designed solely to meel defense 
needs, if it must continue to pay taxes on them 
perhaps long after their useful function has ceased 

Industry might well ask, "How long will the 
defense fever last?” Nobody is able to answer. 
After the World War it ceased abruptly. It can do 
the same thing again. What guarantee does indus- 
try have that it will not be left "holding the bag?” 
Fven 1 he Ncu' York Post concedes that industry 
.should be protected against loss. 

Vet when industry tried to secure legislation 
authorizing the cjiiick writing off of plant invest- 
ments for defense, Secretary Morgenthau bitterly 
opposed it for weeks. Over the pleas of his defense 
chiefs the President insisted on tying together 
amortization and excess protits in the same bill. 
Altogether a sixty d.iys’ delay has occurred. 

There have been othe r delays in which industry 
has had no part. First the military authorities want 
one tank cle.sign, then anothei. In some cases the 
desire to put into a war product all the experience 
learned to date from the Furopean war has outrun 
the practical consideration that a thousand units 
slightly outmoded are worth a thousand times 
more than one up-to-date unit which has never 
let! the drawing board. 

Manv industrialists arc disturbed bec-iu.sc of 
the slowness vsith which orders havc‘ come out of 
VCkislungton. Ihey realize that the uninformed 
public soon will be asking, \X1iere are all the 
tiirplanes and (auks and guns that r'ongress has 
bec'ii spending our money for.-^ 

A big job remains to be clone in educating 
people not to expect too much too .soon, And it 
wouldn’t hurt to start .some of the education with 
the daily press, which is relatively unfamiliar w'ith 
industrial processes. The New ^’ork Pent is a case 
in point. 
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GAGING BUSINESS 

Canadian munitions makers buy machine tools. Plane builders 
and Chrysler are important purchasers. 900 planes to be pro- 
duced in August. British to place big orders in this country 


ProbJtms of pl.int expansion and 
of retooling for produLtion of mum 
Lions and related items ior national 
dedense (ontinuc to absorb the at ten 
tion of the metal working iiulustry 
Ope I at ions and payiolls aie at a high 
level and will rise further m the lall 
The most active winter since world 
war days lies ahe id foi manufactiir 
ers Potential shortages ot skilled 
help are among the chief vsornes 

Machine Tools — Laige c|uaniitKs 
of maihine tools have been pui 
chased the past two weeks, but not so 
much has come from Ihitain ( am 
elian munitions makcis bought heav 
ily U S asiation companies, par 
tKularly engine builders, ha\e plated 
large ouleis Ciovernmetit arsenals 
and navy yards too have been impoi 
Unt buyers C hrysler getting ready 
to fabricate tanks on a mass scale al 
ready has conliacted fui sizable num 
bers ol machine tools A \ariet} of 
industries, including automobiles rc 
Ingerators and tractors, have been in 
the maikct for new n|iiipmcnt The 
volume ol incjuiries likely to appeal 
in the next 60 days is almost unprccc 
dented One government plant alone 
wnll need $30,000,000 ol machine 


Mount Vernon Car and ^*^0 liom 
American Car Foundry 1 ouisville 
(Sc Nashville will take 100 cais from 
Pullman Orders have been placed 
rcienti) loi ^0 sleun and IS diesel 
electriL locomotives 1 he Rock Tsl md 
IS asking bids on (lusl eerliliLates lor 
1 100 freight i irs which it wishes to 
luiy 

Steel Bairmg an e iiR peace steel 
production m the lourth cjuarter is 
likely to run 00 jser cent or highei 
Output is at that level now Fvpoil 
demand, parliiuliily to Cireat Britain, 
accounts lor moie tlian 1*) pii cent ol 
current sales Recently eonsideiablc 
steel IS believed to have been bought 
lor inventory Hectiic fiirnices ate 
now being installed to take care ol 
any possilde shoitage m alloy melting 
capacit} 

Aircraft About 000 plmes, hall 
ol which will be Iraineis, will be 
turned out in the United St iles this 
month By (he ye ir end (he monthly 
total will be 1 SOO The British liave 
been miormed that production ol 
Lombat planes, exclusive ol trainers, 
will rise to J,M)0 a month by late 


1911 Expansion of Douglas’ plants 
m California, at cost of $20,000,000, 
IS the forerunner of other gigantic 
increases in the industry’s plant ca 
pacit} Wright will farm out a large 
amount of parts work at its projected 
( memnati engine factory Pratt & 
Whitney is reported contemplating 
lurther plant additions at Fast Hart- 
ford Alhson IS now purchasing new 
CLjuipment supposedly for expansion 
ol its engine building c ipaeity North 
American Aviation has received an 
order Irom the War Department for 
700 training planes cosling $11, 
3S‘^,6sl 

Munitions Projects are slowly get- 
ting out of the talk stage Witliin 
the next week 13 to 20 out of the 
Army s 67 munitions plants to be 
financed by the government will be 
aw aided, all ol them to be located in 
land C hrysler will make about 1,000 
tanks of 23 ton rating under a $3 t, 
300 000 awiul fur plant and ecjuip 
ment made hy tlie War Dcpaitment 
llie government will own the plant 
which will be built by ( hryski $20, 
000,000 will go for plant ccjuipment 
The British are negotiating foi 4 000 
t.inks in this countiy H the war con 
tinues through the winter, it is be 
heved the British will place war oi 
ders here which will rival or exceed 
in size the U S Government s pro 
giam British purchases from now 
on will be standirdizcd to conlorm 
to reguhr ec|iiipmcnL of the U S 
Army and Navy A naval gun factory 
as large as the one now in Washing 
Ion is being tanned Gencril Flee 
tiic Ills an order tor $4,671 000 ol 
anti aircraft ecjiupmcnt 


tools, and that is only one of many 
Production recently dropped shglitly 
because many machine tool plants 
shut down for annual vacations, but 


It has been maintained straight 
through the summci at more than 
100 per cent ol what the industry s 
capacity was last September Since 
that time plant facilities have been 
enlarged almost 30 per cent lewei 
delays are now encountered m secur 


mg export licenses promptly than 
when expert eontiol was hist cstal> 


1 1 shed in July 


Roilrood Equipment Around 
4,700 freight cars have been bought 
Since August I Atlantic Coast line 
has ordered 6l 3 cars from Pullman, 
HOO from Bethlcliem and 130 Irom 
Mount Vernon C ar Soutlicrn Pacific 
has contracted for 300 cars each from 
General American Transportation, 
Pressed Steel Car, Bethlehem and 



636b 


AMERICAN MACHINIST 




WILL BUILD 30 GOVERNMENT ORONANCE PLANTS 


$300,000,000 will be set aside for this defense project in the 
pending five billion dollar military appropriation. The 
plants will be privately operated and built to specificatiems 


By ROBEI 

WASHINGTON — Thirty government- 
owned ordnance planks will be built 
with money — about $300,000,000- -to 
be provided in the pendiiiK five bil- 
lion dollar military appropriation 
Tliey will be operated under con- 
tract by private firiru, and built to 
the specificaUoms of the operating; 
firm; this Is the same procedure 
followed on the Indiana powder plant 
du Pont ha.s contracted for. Iiocn- 
tions of most have not yet been 
determined and in any case are a 
deep secret It is known however that 
thi'y will be placed west of the 
mounUiins, mostly east of tlu' Ml 5- 
sissippi, and at least 200 miles nortli 
of Uie Mexican border, an effort 
will be made to stay 200 miles souln 
of Canada, but this will not be pos- 
sible in all cases 

Tlie area within tliese boundaries 
Ls split up iiiLo five “ordnanee areas" 
amoiiff which the plants will be dLs- 
tnbuted. Intention ls that planks wull 
be so located that, together with 
existing munitions plants, they wdll 
provide a complete munitious-pio- 
ducuon set-up in each disLnd , il one 
district is captured or bombi'd, it 


COLBORN 

000.000 shell-forging planks, two $7.- 
000,000 aircraft cannon factories, and 
a $12,000 000 machine gnu lactory 

A further $465,000,000 will be 
nw^ded later, but it Ls not belit'ved 
that It can be put under way tliLs 
year, so no appropiuation has been 
asked 

Slow Profirress Is Bring Made 

Fairly slow' progjess ls being made 
in utilization of the $200,000,000 al- 
ready appropnaied uiidei the same 
head ol ‘’expediting i>i oduetion " 
About $13,000,000 has been alloeuled 
to improvcinent oi existing ar.'^enuls 
It has b(‘en decided to usi' $520,000 
for an anti-aircraft searchlight plant, 
but no 1‘ontract has been approved 
Negotiation .lie nnderwMy w'ltJi tlu* 
Hi'ieules Co lor a $15,000,000 snioke- 
les.s powder ]jlani In addition $05.- 
000,000 has been tentatively allo- 
(Mtefl to aireraJ I plants and turned 
over to the delense eoiinnission. but 
It IS not jilanned to build any airerall 


plants during the immediate future 

The shell -1 urging plants, to bi> 
provided with the new nioney, will 
be simple lactones tor lorging and 
machining shells They will be ex- 
pected to turn out enough shells to 
supply an army of 2 000 000 men. 
They will be located in the steel 
areas, Birmingtiam. Pittsburgti, ami 
Chicago. 

Plants Will Make Airplane Cannon 

The cannon jiUinls will nianulae- 
ture 20-mm and 37-mm cannon lor 
installation on airplanes one ol the 
new developnieiiLs liiat lias come out 
ol the w../ Probably General Mo- 
tors wall operate one of (lie plants 
and Chryslm the other; tlu'y will 
be loeati'd in the Middle We->1 In 
addition Hendlx is budding a leiv 
cannon, and il will jirnbably be 
neeess.irv to install some government 
inachiiiiM'y Chiyslrr expects to build 
a few eiinnon in Us i*xlsLing plants, 
despite the luel tlnit It will uiuleiluke 
a hugt* order Jor (ank> 

Plans for the $12.000 000 machine 
gun plant . e now beinc worked 
out wnth a mmiulaet iirer It is in- 
tended to use some ol his existing 
buildings, .so most ol tin* money will 
go lor tools and fixlure.s s(j tus l(i 
strive' lor oplnnuiu ouljuil wntli the 
lowi'St average cost 


will not interfere with production in 
the others Area A includes northein 
Indiana and IlhnoLS. .southern Wis- 
consin and Miiine.sota. and all of 
Iowa Area B includes Ohio, liie 
southwestern part of Penn.sylvania. 
West Virginia and Western Virginia, 
and eastern Kentucky Area C in- 
cludes southern Indiana and IlluioLs. 
western Kentucky Messoiiri. and 
ea.stern Kansas Area D includes 
western North Carolina, norlhern 
Georgia and Alabama, and eastern 
Tennessee. Area E includes w'estern 
Tennessee, Arkansas, Olvlalioma, and 
the northern part ol MissLssippi, 
Louisiana and Texas. 

$20,000,000 Powder Plants 

Biggest of the new factories will 
be two $20,000,000 smokeless powder 
planks and a $20,000,000 ammonium- 
nitrate plant for extraction ol at- 
mospheric nitrogen. Supplying the 
latter, will be a $15,000,000 ammon- 
ium plant. Seven shell-loadmg planks 
wdll average $10,000,000 apiece, a.s 
will a small arms ammunition plant. 
Eight planks for manufacture of va- 
rious explosives will cost a txital of 
$53,500,000. A cotton purification plant 
will cost $6,000,000. and three plants 
for fuse and bag loading will total 
$15,500,000. Seven metal-working 
plants are contemplated: four $6.- 



W’iin WorU 

Almost Ready — ?/. .V. hzu/t’ and (jun produefum m /u'/m; rudird in plants' 
and arsenals throurjliouf the (ouniry. the Roik I.sland .irsrna! the 
tarnaf/e of a 155min Ilo'H'it'-er is rrecnniu/ the finnhiiKj touches "ieifh 
a motor drh'cn buffti. .'ll rif^ht men .\erape to se< lire a smooth pnidi 


august 2 


19 4 0 
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NO COMMANDEERING OF PLANTS 


May Tax “Excess Profits" 25 to 40 Percent 
If Present Amortization Bill is Passed 


WASHINGTON-~Tht* tax-amortiza- 
lioii legislation ha*s a long way to 
go before It reaches the President’s 
desk, and some changes In the orig- 
inal draft are already being dis- 
cussed, but chaiuxis are tliat the 
broad outlines will be retained. 
Briefly the bill would permit amor- 
tization of plant, for tax purposes, 
over a five-year period, and would 
tax "excess profits" at a rate rang- 
ing from 25 to 40 . 

The rapid amortization would ap- 
ply both in computing the excess 
profits tax and ordinary Income tax. 
The period of amortization may be 
shorter: If the emergency is ter- 
minated by the President in less than 
five years the aanortlzation may be 
re-flgured retroactively over the 
shorter term. Similarly, if the Secre- 
tary of War or Navy certifies that a 
particular facility is no longer use- 
ful for munitions production, it may 
be amortized over the period dur- 
ing which it was useful. These pro- 
cedures now apply to "lands, build- 
ings. machinery or equipment" in- 
stalled after July 10 of this year. 
The adminLstration is supporting a 
change to make the date Jan. 1, 1940. 

To be eligible for rapid amortiza- 
tion, facilitlEis must be certified by 
the Defense Commission as well as 
by the Army or Navy. 

'There Ls a possibility that some 


strings may be put on rapidly- amor- 
tized facilities Army and Navy are 
believed to favor a plan by which 
facilities would have to be main- 
tained in shape to produce muni- 
tions, on a standby basis, after being 
written off. ThLs Ls opposed by the 
Defense Commission. 

The subcommittee preparing the 
bill recommended that if defense or- 
ders cease before the manufacturing 
facilities are paid for, the govern- 
ment reimburse the manufacturer 
for the difference and that such pay- 
ments be exempt from taxation. 

The bill repeals the Vinson-Tramel 
limit on profits of ship and plane 
manufacturers and substitutes an 
ex cess -profits Lax applying to all 
corporations (except personal serv- 
ice corporations), defen-se or other- 
wLse. The first $5,000 of excess profit 
Is tax-free. Thereafter a tax must 
be paid varying from 25 to 40% de- 
pending on the ratio which excess 
profits bear to normal profits. 

Amount of excess -profit may be 
computed, at the taxpayers choice, in 
two ways. It may be obtained by 
subtracting from net income in the 
taxable year the average income 
during a base period 1936-39, with a 
technical adjustment for changes in 
capitalization. 

Alternatively, the taxpayer may 
deduct from his net income an 


WASHINGTON— Industry won a 
skirmLsh in its battle with the 
Administration over amortiza- 
tion and other concessions on 
defense contracts when the 
House repealed the power granted 
the Secretary of the Navy to 
commandeer plants for munitions 
manufacture. ThLs authority 
was the AdminLstration’s ace In 
the hole in event of an impasse 
over contract conditions; it had 
been planned bo seek similar au- 
thority for the War Department. 
The repealer was tacked onto 
the $5,000,000,000 defense appro- 
priation, on which the Senate 
has yet to act The President 
can still force manufacturers to 
take orders under the Defense 
Act of 1916. but in doing so he 
makes the implicit announce- 
ment that war Is "imminent.” 


amount equal to what his income 
would be If he had earned, on his 
present invested capital, the same 
rate os he earned on his capital 
during the base period. ThLs rate 
could not be more than 10% or le&s 
than 4^/n (6% on the first $500,000 
of capital). Invested capital is de- 
fined as equity capital plus a per- 
centage of borrowed capital (roughly, 
all of the first $100,000, two- thirds 
of the first $1,000,000, and a third 
of Lhe rest.) 

Corporations not in exLstence dur- 
ing part or all of the base p(Tiod 
would use the capitalization method 
and assume, for the missing years, 
present capitalization and earnings 
of 10'; on Lhe first $500,000 ol capi- 
tal and B% on the rest. 

In general, corporations which 
earned less than 4% during the base 
period would use the invested capital 
computation. Those earning more 
than 10% would use the income com- 
putation. For the In-between cases 
the results would be about the same. 

U. S. Army Spends $43,859,180 
For Specially Equipped Trucks 

DETROIT — Army orders for trucks 
are being released in rising volume. 
A total of $43,859,1B0 has been 
awarded recently lo many companies. 
Fargo Motor Corp. ho-s received a 
$10,518,435 order for 13,556 half -ton 
trucks. 881 specially equipped sedans. 
All have a four-wheel drive and are 
bring built to special Army require- 
menUs. These will be the first Army 
trucks designed for visibility during 
blackouts, and for operation over 
rough terrain day or night. Chevrolet 
has been awarded an $8,473,989 con- 
tract for 1 Ms -ton trucks while Yellow 
Truck has received $15,254,786 for 
heavier trucks. 


Exports of Machinery During June, 1940 


Electrical Machinery aiirl AppiinittiH ... 

Power gencratiriK rnni’hinery pxccnl auioiiidLivp uiirl i-loeiriral 
CunjNtriii lirm aiul oorivc>ioK murhiiipry. . 

Mining, ^\p 11 tiiid pviiujnnK iniii liinpry . . . . 

Power driven, iiielrd- winking iimdiiiiiTy . 

Other inelnl-woikiiig inuchini-ry . . 

Textile inauhiripry , . . . 


June 

l'J40 

«h,fi(l7.0«!) 

:i.iiri.30i 
:t.7MS.4SP 
is,5(i4.;^ou 
506. » 17 
1 . 01)3 . SSI 


Mnn-li 

11)40 

«10,:i3"..4]K 
3, 1111,230 
3,223.S37 
n,24S,434 
18,2117,473 
922 . SSO 
1,233,464 


June 

1939 

,717,087 
. lt/1 .700 
.r.riH.330 
.H94,92r, 
,000,447 
403.1)()ri 
7 OS , S65 


Metal-Working Machinery 


Engine lathes. . . 

Turret liiLhcd. , . 

Other InlliPs .... 

Vertirjil boring nulls und i hocking machines 
Thread milting and autorniitic screw innnhines 
Knee Find l■r)luInn type iiulliiiK nuuhines 
Other milling maiihines 
(Tear milling machines .. 

Vertical rlnlliiig mnohmes 
Kadml drilling miii'hines 
Other drilling innrliiiieH. . . 

Planers iind shiipers . . . 

Riirface grinding nuichines . . . . 

ExIernaJ cylindricul grinding rniichinen 

Internal grinding iiiiirhines 

Tool grinding, cutter grinding, nnd universid grinding rn/u liines 
Other metal grinding machines and purls . . 

Sheet and plate inrtal-working nuu-hinea and parts. . . . 

Forging mnrhiiiery and pnits 

Rolling mill muidinuu-y and purta .... 

Molding nmohines 

Other foundry equipment and parts. . .... 

Other power-driven metal-working maohinery luid parts. . . . 
Pnouinatio portable tools 

Other fiortablp nnd luind or f oot-orwriited mctal-workiiig 

machineH and parts 

Chucks for machine tools ... 

Milling cutters, murhine-openited threading dies, nnd taps ami 

similar machine oirernted metnl cutting tools 

Other metal-working mnohine tools and parts 


n .r)3().297 

$1,290,069 

$.379,883 

1.4r. 1.624 

1,4 32.. 524 

432. S6 9 

HH8 . ( 12 r. 

043,324 

335,465 

8(19.499 

797 , .520 

177.625 

J ,120,424 

1,761,598 

474, (K)3 

367 , 

740,759 

399,730 

1,438.827 

1,185.203 

627,126 

798,420 

73.5,03!) 

26H,.595 

201,353 

220.164 

121.621 

200,808 

289,428 

75.0,35 

714.837 

350.780 

34,235 

338 424 

473,994 

151,293 

298.000 

5,50.668 

193,667 

437.110 

37 9., 553 

214.493 

502 980 

920,403 

232,000 

306 , 839 

H56,.532 

323,551 

748.398 

84.5,701 

201.525 

714,319 

543,.5K0 

238,647 

703,117 

805.763 

394,220 

2,884.832 

1 ,414.317 

387,114 

:i3,690 

45,377 

15,276 

170,041 

110,336 

46.835 

1 ,723.787 

1,705,351 

838,010 

73,285 

466,856 

111,469 

174.436 

1.50,283 

132,120 

56,508 

38,717 

19,486 

100,640 

88,336 

72.355 

186,039 

158,697 

08,475 
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Plants May Lose 1 Out of Every 5 Young Men 
If Draft Bill Passes in Its Present Form 


WASHINGTON-^If the draft bill 
pajises in ILs present form, about one 
in five of the unattached healthy 
youngsters in your plant will be 
called up for training within the 
next six months unless you can show 
that their jobs are “nece.ssary to 
the maintenance of the national 
health, safety, or interest.” Wlien 
they finish a year’s training you will 
have to give them their jobs back 
under penalty either of being up 
before the NLRB or of a suit in 
federal court — the point hasn't been 
decided yet. Employees must ask for 
the return of their jobs within 40 
days after honorable discharge. 

Everyone between 21 and 31 -about 
12,000,000 men — must register. It is 
estimated that about 4,000,000 names 
will remain after elimination of those 
with dependents, the physically unfit, 
and those with essential jobs. From 
this group, 400,000 will be called up 
during the quarter beginning Oct. 1 
and another 400,000 starting in April. 
The following October about 600,000 
will be called (to make up for dis- 
missal of the National Guard). 

Men called up will be permitted to 
defer rent, insurance premiums, 
Laxes~and installment payments fall- 
ing due during the training period 
or war service. 

No blanket exemptions for partic- 
ular types of worker will be granted, 
Decision wull be made on each indi- 
vidual case, biised on a question- 
naire and personal interview. The 
job of deciding is done by local 

Senate Committee Hollis Hearings 
On Amendments to Wagner Act 

WASHINGTON^enate Labor Com- 
mittee is holding hearings again on 
the amendmenUs to the Wagner Act, 
which were parsed by the House. Po- 
liticos here say this is a stall: the 
hearings are put on only because the 
session was strung out by the deferi.se 
program, and there was no further 
excuse for the pigeon hole. Labor is 
screaming that defense equipment 
makers are threatening its gains un- 
der the New Deal. Industry hollers 
back that laboi Ls putting on the 
squeeze in an emergency. Both sides 
are turning the heat on the Senate. 
Although the experts don’t expect any 
action this session on the Wagner 
amendments, this is the Iasi session 
of the 76th Congress. If the Senate 
doesn’t act, the bill pEussed by the 
House will automatically wa.5h off the 
slate, which mu.st be clean for the 
77th Congress. Some observers indi- 
cate that amicable relations between 
labor and business may not come 
until too late. 

AUGUST 2 1, 1940 


draft boards appointed by the gov- 
ernors. For their guidance, the boaius 
will have a list of industries and 
skills where defense shnrlage.s are 
expected and wdlJ check wdlh local 
,(lrms as to governmeiiL contracts 
held. 

Similar rules apply to the Na- 
tional Guard and reserves. All the 
guard-smen and about half the 100,- 
000 reserve oflieers wdll be called up 
However, guardsmen with dep(-ndents 
are now being reletused. and indus- 
trial exemptions will be made w'hen 
the time comes. 

Index of Articles on Defense 
Published by American Machinist 

An index of articles on National 
Defense problems and muiiMions pro- 
duction which have appeared 1it 
American Machinist in the past year 
and a half liras just b:'pn completed 
Mimeographed copies of the index 
are available to readers on request. 
Tliey are free of charge. 


Split Bids and F.O.B. Factory 
Acceptable to Defense Commission 

WASHINGTON — In order to htuslen 
the delivery of equipment and at the 
same time to spread contniets over 
the country, the National Defense 
Commission has adopted two new' 
policies: acc'ptance of bids F.O.B. 
factory < instead of niiny depots, 
w'hich nullifies any disadvantage a 
bidder miglit have tlirough the geo- 
graphical reniulene.ss of his factory; 
rind accept ance of split bids for por- 
tions of large orders, whieh enables 
many small manufaclurers to partici- 
pate in orders wiiicli W'ould otherwise 
go to large manufaclurers. 

Some ob-servers UidicaLe this to be 
a victory for mid -west senal.ors who 
called on the Defense Commission for 
greater cons id era lion to manufac- 
turf'rs in the region between the 
Rockies and tlie Appalachians. 

In cases where the government is 
furnishing the material bidders will 
be informed that, under the new pol- 
icies, such material will bi' delivered 
to the plant wltlioiil any expense to 
the con tractor. In split bids the In- 
vitations will advise th(‘ bidders of 
the maximum auri minimum quantl- 
tie.s which may be aw'arded. 



4 
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Welding The U.S. Defense -'// Kork' Island Arsoial, III. 'a'rldcrs arc 
hcifig ijiiliafcd into the intrirancs oj [jrodHcing artillary itnitrnal by 
modern uirthods. Siringoit instrurlion is (/ii’m to fhi stndoits as the 
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Despite Lack of Labor Disputes, Trouble 
May be Ahead as Defense Plans Are Rushed 


As the defense program creeps to- 
ward full tide, expanded plant and 
increased production have effected a 
substantial reemployment, subtly 
tran.slormine an important part of 
the labor market from a buyei’s mar- 
ket to a seller’s First fruiUs of the 
change has been the growing restive- 
ness ol organized labor which finds 
Its bargaining position enhanced In 
other times, comparable movements 
of the industrial Index have been the 
signal foi an epidemic of stiikes as 
unions moved to secure lor these 
members a measuie ol the prosperity 
winch better business promised for 
their employers One of the most ui- 
t erecting phenomena of the current 
boom period ha.s been the compara- 
tive deaith of labor dLsputes which 
have led to work stoppages 
Two things, one p.sychological and 
one logical, may explain it The psy- 
cliologicaJ influence ls accountable to 
the temper ol the times A labor 
leadei does a lot of thinking these 
days before he calls a strike With 
a defense-minded country convinced 
that increased production is the num- 
ber one item on our agenda for pre- 
parednes.s, he w’lll hesitate a long time 
before risking the loss of one of the 
most decisive elcmeiiU In any labor 
dispute, public sympathy. Unless a 
union chief can make out a watei- 
proof case for .striking, he knows 
that such action will have public 
opinion solidly against him 

Hlllfnan’s Work Cited 


panv promised to grant immediate 
pay boosts, consider further advances, 
P\*deral now operates at capacity 
Aluminum Company of Ame^nca. 
where, citing the comp^.uy’s profiLs 
for 1939, the CIO demanded a 10c 
an hour wage Increase, and the com- 
pany refused to raise lates, contend- 
ing that it would put Alcoa wages 
out ot line with wages which pre- 
vailed 111 the commumtie-s whcie Al- 
coa had plants — ^Hillman stepped in, 
and with arguineiits which occasion- 
ally lasted eighleem hours at a 
stretch, prevailed on the union and 
the company to agiee on a 2c an hour 
increase in pay 

Trouble Still Ahead 

But pluperfect as the record ls, the 
Defense Council pt'acemakeis are not 
out of the woods Coming up are new 
hotspots which will challenge the in- 
genuity and the tenacity of the Hill- 
man technique Trouble for the air- 
craft industry is in sight a.s the CIO 
auto workers announce a whiilwind 
campaign l.o organize tliat largely un- 
organizx'd industry It is op»'n gossip 
in Washington that the Administra- 
tion would like to see aiicialt oi- 
ganlzed The suggestion is that a 
system of iiLstitutioiialized collective 
bargaining m the industry will keep 
both labor and management lespon- 


NEW EXPORT REGULATIONS EXPECTED 

WASHINGTON — Supplemental 
rules and regulations for the ex- 
port of machine tools are ex- 
pected to be issued this week 
by the office of the Adminis- 
trator of Export Control They 
will include a revision ol the 
questions which machine tool 
builders must answer when they 
make apphrations for export 
licenses II is planned to ask 
more .specific questions about the 
machines to be exported The 
Administrator of Export Control 
states that delays have occurred 
111 granting licenses because in- 
formation supplied has m many 
cases been Inadequate 


sible and provide the machinery nec- 
e.ssary to keep grievances from inhib- 
iting production 

Another mdnstry likely to have 
trouble is shipbuilding Bethlehem, 
Todd, and others are either cur- 
1 ently Involved in labor trouble or 
sit uneasilv on hot seats Before 
the snow flies, Hillman may have Ins 
hands full ol shipyard problems 

The only fly in Hillman’s salve ls 
John L Lewis, who a.s CIO head 
Is technically Hillman’s suiH'iior m 
the labor movement Lewis htLs al- 
leadv charged Hillman with lEivoi- 
ing the rival AFL and hints darkly 
that the Defense ComniLSSioner is 
playing the employei -Roosevelt game 



Tlie other factor which explains 
the peaceful summei oh the labor 
front LS the woik of the I.abor Di- 
vision of the National Defense Ad- 
visory ComniLssion Under the diiec- 
tion of Sidney Hillman, the Labor 
Division has moved immediately inlo 
every potential trouble zone where a 
dLspute threatened to embarrass de- 
fense production. Urging concilia- 
tion, mediation, or arbitration, plead- 
ing for time, lor reasonableness, for 
compromise; app(*ahng to patriotism 
and uiLselflshiiess, Hillman and Iils 
aides have done an unprecedented 
job of strike prevention 
Some of the fevered spots which 
responded to the Hillman treatment 
and are now doing nicely are, (D 
General Motors, where a deadlock in 
contract negotiations threatened a 
serious strike— Hillman’s Intervention 
affected a compromise, got a contract 
agreed on, and led to the enStablish- 
ment of a grievance handling plan 
which now functions about os 
smoothly as any in the country. (2) 
Federal Shipbuilding, where an unau- 
thorized. wildcat strike was about to 
put a brake on naval building — Hill- 
man got the men back to work on 
an arrangement in which the com- 



Germany's Power -Tens of t/ionsanris o[ Junkers Junio 211 airerajt 
eni]\nes /iut'c been produced io power Cennanys “Stukkn" dwe-honibcrs 
and other war plam s. In one of the J unkrrs jai tones (ahoin’) these 1.200 
horse-power mvo ted ]^-type (jasohne en(}}nesare finally assembled cn masse 
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WATCHING WASHINGTON 


Shortage of skilled labor causes no delay in defense prograni. 
No penalty clauses in defense contracts; government will try 
to simplify specifications; Army stands pat on Garand rille, 

BY BLAINE 5TUBBI FFIELD 


WASHINGTON- Dp.spite all Llir talk 
about short a}^r of skills in defense 
production, no instance of delnv for 
tliat cause has yet come to li^^ht 
TliLs conclusion confirmed by Di 
Isador Lubin, Commissioner of Labor 
Statistic,s, who Is now servin^ on 
the Plillman labor supply staff ol 
the Defense Commis.sion and bv Sid- 
ney Hillman 

Mea*surcs b<>lnp taken by the Gnv- 
enmierit and by employers to provide 
aKdiiLst skill shorttif^e are almost 
entirely in anticipation of futuie 
short supply It is true of couise 
that the arsciinls, the Navy yaids 

and private employers manufactui- 
Ini- defense equipment aie not ireL- 
tin^ the kind of men they want 

Dill the ideal man is never hired 

by anybody 

It IS tiue also that loii )4 lines of 
men are waitin;, ouLside peisonnel 

windows and few of them aie hired 
Bih <he reason ls that h'w oi them 
have the training wauled The Gb'ini 
Marlin Company is a case in pnini 
Martin ls getting enougli men but 
the company must inteiview a tie- 
mendoiLs number 

The government’s most lecent step 
to provide skilLs toi the anticipated 
shortage in defense piocluctiun is 
the Defense Industnes IJmploynienl 
Register, set up by WPA The Reg- 
ister LS examining the work records 
of 2.500,000 persons on or awaiting 
a.ssignmcnt to WPA rolls This 
analyses will show the workeis' skills 
or aptitudes in which they can be 
given training under the vast Hill- 
man training progiam of the Ofllce 
of Education and the Defense Com- 
mission In addition to voluntar> 
statements of the 2,500.000 workers, 
WPA has performance lecords of 
about 1,700,000 workers employed 

Further steps ti) increase defense 
production by adding men and in- 
creasing shifts have been taken by 
both Aimiy and Navy. In cooperation 
with the Hillman office The War 
‘Department ordered all six arsenals 
on a three shift ba.sLs August 10 
Laborers and mechanics are paid 
time-and-a-half for over 40 hours 
per week 

MeEtnwhlle the Navy, on August 8, 
authorized all stations and yards to 
work employees in excess of 40 hours 
with overtime pay as permitted by 
law But, meanwhile, Secretary Knox 
directed that the working force be 


incietLsed \o peimil expansion ol 
shilhs and i eduction ()• oieitimi' H(‘ 
asked that no employee bf' woiked 
more than 48 hours a week unle.ss 
necessary The SecielLU\ contend- 
ing tJiat 111 cerliiin localities skill 
shoi tapes exist in speeiil oi’eupations 
urged all jiaval roniiatlois to loie- 
see labor requiiemeuts and to in- 
form State and Fedeial empluvmeiit 
agencies of then needs so as to avoid 
oelav and to minimi/e nngiation 
He lagecl also that “piialiii/’ be 
diminished He said that piesont 
shoitages arc due to failure ol inriiis- 
ti\ to maintain appiontice programs 
during the lean years after 1929 

No Penalty Clauses 

Penally clauses aie not going to be 
Included in defimse inanuliictiinng 
ennliacts The pnoiities division set 
up 111 the Army and Navy Munitions 
Board wants to be fice to higgle 
rieluery date when it seems desir- 
able without having to aigue over 
financial penalties OuUsUanding gov- 
ernment coritracLs with a penalty on 
the delivery date will be modified 
when they have to be piLshed aside 
111 lavnr of a “preference contract’' 
ThLs matter ls being handled by the 
defense commission, and nianufactur- 
ei s who get into a tangle .should go 
theie foi help 


MAY SIMPLIFY SPECIFICATIONS 

The delense emngency may 
reduce* the multitude of govern- 
ment .specificat lOiLs that have 
grown up ill different agencies 
lor the same thing Jam(*s Ly- 
nah on the .staff of Procurement 
Coordinator Donald Nelson, ha.s 
been assigned the job oi coor- 
diimtirg sLandai dization studies 
now being made bv differenl 
agencies So far he is still find- 
ing out what effect on pioduc- 
tion the variations in siKTlfica- 
tions have Later the worst 
cases will be straightened out 
There is slight prospect of anv 
general revision of federal speci- 
fications, but some simplifica- 
tion may result Also being con- 
sidered LS an agreement by 
which all procurement agencies 
would acx^ept A STM stand- 
ards as alternatives to their own 


Score on the Earand 

Arrnv offlclallv Ls still standing pat 
on Its own design lor u semi-auto- 
matie iifle, the Gaiand But opinion 
is still divided even \Aithiu the de- 
partment 'Die Marine Corps in par- 
ticular are not at all sold on U 
Although Ihev are alJotied 13 01)0 Ga 
land^ under the pending $5.000 000 - 
000 bill the\ still think ma\b<* Ihevd 
latluT have 1903 Spi Ingflidds on 
vaOhlIi pioductlon lias bi*r*n stopt>ed 
Minenvc'i I't* nianiie. air interested 
in an expei iinent til semi-niil omat te 
that Wiiu hostel litu woiked u]! The 
Cnip thinks I he Wiiichcstci will cixst 
abniP half as much as the Giuand 
and can be tinned out liLster Secret 
tests n| the Winclussiei were made 
this nmiUh, but Ordnance is keeping 
completeh quiet about tin results 
M('anwhil(' Arrnv denies ihi tepiiled 
laiilts ol the Gaiand oveiheating 
and muz/le dioop and punts out 
that even it me othei iifle might 
b'* beltei the Gaiand is in pioduc- 
tioii and 11 would take tune and cie- 
ate eonlusion It) switch nvei 

Plan Great Lakes Sub Making 

Navy LS busy discussing with eveiv 
.shipyard in the rnuiihv including 
tliose now out of cuminission the* 
part they can plav in the j)(‘ndlng 
fleet expansion Actual (onlracts aic 
waiting until Congress cnmideles ac- 
tion on the $.5 000,000 000 appiopria- 
tion, but preliminary pioblerns are be- 
ing thrn.shed out Nearly the only 
yaids in commission that are not now 
t Ju)ck-a -block are those in the Great 
Lakes, and these will piobiibly be 
drawn extensively into naval work 
loi’ the first tune since the war 
7’yT^ic^d ol the pTobltuns involved Ls 
how to get subinariniss, in which some 
yards art* interested to the oeefin 
The SI Lawrence lodes aie Loo small, 
but a plan is being worked nut by 
which the subs would go down the 
IlJinoLs Rivei paitially submerged to 
get under bridges ils fai as Lorkport 
TliPie they would be jnit on a float- 
ing diydock with shallow enough 
diaft to negotiate the IlllnoLs and 
upper Mississippi, and down Llie lower 
iiv(*r under then owai powei 

No Turtle-Back Battleships — Yet 

Turtle-back battkvship plaiLS pro- 
pased a few months ago ils an an- 
swer to aerial bombardment have 
boiled uluwn to a program of sub- 
stituting guns capable of both .surface 
and anti-aircraft fire for some now^ 
only iLsable against surface craft 
and increasing the protective* screen- 
ing around .some of the deck guns 
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Foreign Owners of Machine Toois in U. S. 
Ports Will be Paid Off by the Government 


WASHINGTON - The problem of 
how to recover title to machine toolfi 
suitable for defense needs but held 
lei^ally at U. S. ports by forcitrn gov- 
ernments, such as Japan, Is about bo 
be .solved- A bill, certain of passage, 
has been introduced in Congress giv- 
ing the President power to requisition 
such tools the exportation of which 
has been denied. 

The bill provides that the govern- 
ment shall pay the owner a sum 
which “the President shall determine 
to be fair and just.’’ If Uie owner Is 
unwilling to accept the sum fixed, he 
shall be paid 50 per cent of it and 
shall have the privilege of suing the 
Federal government for whatever 
amount he thinks Is still due. Au- 
thority to run until June 30, 1942. 

It is reported that necessity for 
legislation arose as a result of the 


MONTREALr- New plant construction 
in Canada for military purposes Is 
now assuming major proportions. To 
the $120,000,000 of new plant construc- 
tion that was completed or under 
way the first of this month, has 
been added contracts for $10,000,000 
while another $40,000,000 worth of 
new plant projects are planned by 
the government to begin shortly. 

Most of the new construction com- 
mitments are very receiiL-^^ince the 
capitulation of France. During the 
first part of this year plant expan- 
sion projects amounted to only $30,- 
000,000. However, by the end of June 
the valuation of new plant con.struc- 
Llon for war purposes amounted to 
$ 110 , 000 , 000 . 


reluclance of Japan to .surrender to 
the U. S. Army and Navy many 
machine tools in her possession in 
this country for which export licenses 
could not be procured. These ma- 
chine tools had been completed by 
the builders and paid for, so that 
they were the property of the Japan- 
ese government. Many of them are 
at shixjside and are of the type 
needed at present on defense projects. 

Considerable 111 feeling was caused 
recently when U. S. Navy ofllciaLs are 
said to have gone into the holds of 
.ship.s at U. S. docks and removed 
machine tools owned by and destined 
for Japan. This incident -resulted in 
a vigorous protest by the Japanese 
ambassador. Since then it has be- 
come necessary to secure licenses at 
the State Department for export of 
machine tools. 


A great deal of the new building 
projects will provide facilities for the 
manufacture of munitions, guns, war 
machines, etc. The scope of the 
planned expansion indicates that 
Canada has made speedy industrial 
progress since relatively few of the.sp 
products were made in Canada dur- 
ing the last war. 

Despite the commendable progrewss 
Canadian industry faces a labor 
shortage which is becoming increas- 
ingly acute. Although a population 
increase occurred since 1929, the labor 
“reserve” Is not more than 10 per- 
cent at present. Government fi- 
nanced training schools, operated by 
provincial governments this sum- 
mer. will be able to provide several 


PLANE MAKERS AGREE TO PRODUCE 
WITHOUT AMORTIZATION GUARANTEE 

WASHINGTON— Agreement by all 
the major plane manufacturers to go 
ahead, at lea.st partially, on the air- 
plane production program without 
waiting for action on amortization 
breaks up a blockade so tight that in 
seven weeks contracts had been let 
for only 33 airplanes. Coming two 
weeks after a hot conference with 
military and defen.se cominis-sion offi- 
cials, the present agreement is under- 
stood to cover only that part of the 
program which can be undertaken 
without actual expansion of plant. 
The manufacturers are proceeding on 
the basis of semi-formal assurances 
that if they don’t get firm contracts 
before a certain date they will be 
reimbursed for out of pocket costs 
for tools and dies. The plans cover 
about 4,000 of the 8,000 planes for 
which appropriations have been made 
119,000 more are in pending appropri- 
ations) . 

There are some exceptions to this 
hesitant procedure. North American 
has for some weeks been building and 
storing trainers, without any definite 
order. And Douglas, which has been 
a leader of the group in the industry 
which wants to play ball with the 
administration, this week announced 
plarLS to start immediately a $20,000,- 
000 plant expansion. 

Meanwhile, Knudsen. in effect, has 
informed the British that by late 
1941 U. S, production of actual com- 
bat planes, exclusive of trainers, will 
exceed 1,300-1,400 a month. Produc- 
tion this month, including about 50' r 
trainers, Is 900 a month and will 
reach 1,500 by year-end. 

thousand young men for airplane 
and a few other war plants. How- 
ever, many more workers will have to 
be supplied. Some observers indicate 
that an increased amount of “steal- 
ing” trained workers is being done 
by plants hard pressed to maintain 
production schedules. An enforced 
registration of all Canadian man- 
power, to begin this month, may 
provide some means to help meet this 
problem. 

Meanwhile in aircraft production 
360 airplanes per month are sched- 
uled by the spring of 1941, and a 
progressively increasing rate Is 
planned thereafter. However, there 
are no definite plans for motor man- 
ufacturing in Canada. For these sup- 
plies the government looks to the 
U.S. 

The following rcompanies liave been 
awarded govtunment defense con- 
tracts in the past few weeks: Mac- 
Donald Bros., Ottawa, $21,485 air- 
craft; Fleet Aircraft, Ltd., $23,222; 
Jacobs Aircraft Engine, Pottstown, 
Pa., $7,941,120; Aviation Electric Ltd., 
Montreal, $199,214; Weaver Indus- 
tries, Ltd., Chatham, Ont., $34,Bftl. 


S. Government Contracts Awarded to Metal-Working Firms 

( I ii't’i'iisi' < (Mi I rni'iM Dfi O.’lOJi 


Conti' liciiir 


Snovill Mr*r. Co., WiitorFiuiy, Conn 

Ftilrhi^nkrf, Mornn ifc Co , Cliicnjtn, 111 

InKPi’Pioll-Thinrl Cn , Now Ymk, N V. , . . 
WBaLiiipliouNO Elootrir* Ar MFk Co , WasiiinR- 

t/oii , h 

The Balrlwin Ijorornotivo AV^irliH, IMuliulel- 

pfiiii, Pii .... 

Steuftrt Motor (k»., Woflhinutoii, P C.. 
International Harvwtnr C-o., WitsliiriKton, 

DC 

Spartun Airorafl Co., Tnha, Othi 

IJiiiLwl Aircraft Corp., Piopelhr Div , Eiiht 

Hartford, Conn. 

► 

Hperry Ciyrosrope C'o , Inc , Prooklyn, N. Y. 

Bndd Wtioel Co., Detroit, Mich 

Norwiilk Lock C:o , Now Yoik, N. Y 

AcLna-kSiaruliird Engineering Co., YuuiiKyi- 

!• town, Ohio 

K^pera Ck) (Burtlett ilaywiird I'dv.), 

^ Baltimore, Md 

Kilby Steel Co , Anniaton, Ala 

Linfl Material fki., Milwaukee, AViho ... 


Gov’t ARPiiev 

Coinmidity 

Amount 

Ordniion* . 

( 'artndj.Te ciwes . . 

^1 15,744 

N 11 vv . 

Pi iipelliiiu miicliiTierv 

4,2K().K11 

N ftvy . . . 

Pneumatic torjls . . 

.tfi.STT 

Navy .... 

Arc i^i’ldini; uiin-hiiies 

:L’.7HC) 

Interior 

Loeomittive 

K.-i.TOd 

Procurement . . 

Truck'! 


Proeurmne'd . 

rrui'k-!. . . . 

y.LOOs 

Navy . . 

Airidjiiu'.'! 

1,859,880 

Navy ... 

Eipii|iiiiiiiit , propel If'r 



overhaul . . 

25.08:) 

Ordnanre 

Dii 

2,422,118 

War 

ShellM . 

1,243.1151 

War 

Shot 

J 2.5,!)'J8 

Wot 

Gun CarriaKOS . . . 

3.302,139 

War.. 

flun Carrittgea . . .. 

3.725,030 

War ... 

Forgings for Shell 

113,228 

War , . . 

Sholl 

104,432 


With Increased Plant Expansion, Canada 
Sees Its Labor Shortage Becoming Acute 


636h 


AMERICAN MACHINIST 



INSIDE DETROIT 

Autoinotivc industry plans to increase production for the 1941 
model year. Year just closed sa>\ a 23 percent gain in output; 
optimistic dealer surxeys see public’s buying power continued 

BY RUPERT LE GRAND DETROIT EDITOR 


DETROIT — Buoyed up by a 23 jx*i 
cent Ram m output toi Uip production 
season just closed by leii-iecoid 
summer sales and by op'^imistic 
deale’' suryeys of Lhe public s contin- 
ued buying: po\\ci the automobile 
Industry ls laying plans to swing 
into far heayier initial pmduction 
than was the ease a yeai ago 
Production plam loi August and 
Septembei aie still somewh it em- 
biyonic becaust piodiiction chiefs 
can not say cxactl\ at this stage 
just how manj- cais will be pio- 
diiced m a given week oi month 
But every effort is being made to 
conscivc the time gamed by rela- 
tively shoit changeovei pciiods and 
to leacli peak out put within a lew 
week^ 

In view of leient attempt'- bv 
automobile companies to .^tabih/i 
employment Ihioughoiit the I'ntni 
production season the plans of Pon- 
tiac aie sigiiifimit pointing as they 
do tuwaid exiiCL I aLions ol an unus- 
ually good tall H J Klingki piesi- 
dent ind [.eneial m.ui.igei i eiiorts 
that 10 0011 new models will bi bull! 
m August and 22 000 m Septembd 
a gain ol ovei lOO per edit as com- 
paied with the same two months in 
1939 Pontiac expects a 30 pei cent 
salc’i incitiSL loi 1941 although it 
built 217 000 cais fm an all-time 
record in the ytai lust ended 

Buick as lepoited eaihei has 
expanded its plant tni a total an^ 
nual lapacity of 350 000 ears when is 
it enioyed an all-time sales high of 
2R2,000 (ais dining the 1940 season 

Near Capacilv Outnul 

Hudson and Packai d an* neaiiuJi 
capacity output of 1941 models 
Studebiiker is not quite as well ad- 
vanced but should have dealeis well 
stocked by the hist of ScptemtaPi 
Willys will show its new cars to 
newspaper men on August 16 but 
two Ol three weeks will pass befoie 
, public showings Nash is piobablv 
the latest of the independents and 
will not commence assemblies until 
late August 

Niush has confirmed reports made 
several months ago that a new tar 
will be offered in the Cheviolet, Ford 
and Plymouth price class Company 
officmls stiess the fact that a full- 
size automobile will be offered not 
a scaled-down model The body shell 
will be the same as used in Lhe 

19 4 0 


Anibas.'-adoi six and eight and both 
of these senloi models will lea! me 
gieatei width than provided in the 
1940 models Power plant wheelbase 
and littmg'- will dLstinguish the thiee 
lints 

Thus Nash hopes that Lhe new tai 
will have the same effect on its for- 
tunes as Studebakei has enjoyed wuth 
the Champion In addition to low 
1)1 ice maxmiiim body si/t and an 
exptLled whetlbase of 112 in the 
nmioT mndtl will be i ngined foi 
pnioimancp with eennomv It is said 
that piflimmaiv tehs have shown a 
gasoline economy of 30 miles oi 
molt to Ihi I' illoii Foi sume time 
Nash toy>d with the idei ol naming 
tht new car AmeriraiV but tbit 
idi a has b(‘eu diopped in lavor oi 
talliiif iL a Nash wuth a cm tain 
s(ius designation 

nuuk Will Kuiltl 300,000 Cars 

Bruk plaii^ to build a mininnini 
of 300 000 Lus ill 1941 at an expendi- 
tuu ol mou thill $200 000 000 foi 
mateilals and supplies alniie 

A liigM shaie of the national in- 
Lonu 1 finding its wav into the pui- 
chase ol automobiles C iincideiil with 
Ml CuiLiti s oullO)k loi the icrniiln- 
dei of tlii-> veal the pioductim of 


PRIORITIES MAY HURT AUTO MAKERS 

DETROIT - The automotive in- 
dustri is pailicularlv inietesled 
to avoid priorities loi machine 
tools steel and othei com- 
modities Although leadeis in 
the indiLsliv aie talking in lei ms 
of a loin million cai veai loi 
the 1941 model whelhei the 
leah/alion comes ma\ depend 
upon how much the defense pro- 
Riani interfeis with the pioduc- 
tion pi ms Due to the mcreii.s'*d 
emploMnent and puicha-sing 
power, the niaiket extsLs tor an 
inci eased supply of autonioblles 
ind makeis insist (hat produe- 
tlon should not be curtailed be- 
f ausp passengei cais as such are 
not es.sential to Lhe defense pio- 
gram 


16 000 nils is planned loi August 
and a total of 130 000 Is sduduled 
Ini the balaiiee ol Lhe vein This 
tig me Is 20 000 moic than last vtar 
and IS the heaviest ni mill act unng 
pinguini evei launched b\ Buirk 
In addition j Iht $10 000 000 spent 
loi ir tooling and plant expmsion 
Biiitk has Loiiunltled itself loi $100- 
')()() 000 wui th of material and sup- 
plies foi the baliiui ol this yen 
Duiing the enliie modi 1 yen this 
division will spend ovei $200 000 000 
tui the mateilals and siqiiilies ex- 
clusive of pi VI oils 
In Se]>hnibei Buiek will n veal lluil 
d ni w ladu i) teai-djo]) modi 1 with 
a loip^'dri width body )i is leplaced 
thi old .kvli siJi'riil sinr^ Engine 
on L puls hive been incie.ised by 
compound (aibinetion linpnived 
combust ion charnb i dc Ign and 
liighei (ompie.sion i alios 



Here They Come -//ir/f lonnuInK/ half ji'-mjJru/ Umws H 
I'lunu/ ir J Juj\tad(i ( 1 ( /niym (Did J I a) loic 1 1 (inlin liDilah^ 

inijh pn'iiui n i/cmc/ /imA iif tiu lUtnh S/umc;/ jor 1'^ I J I In tau dnip 
J>()d\ (onttDD ifih odin t d npUMUfs a Kuhml ( lunu/i ni hod\ /a/'( s 
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U. S. Tank Production Expands as Army 
Organizes More Armored Motor Divisions 


WAaHINGTON— ^No one has yet 
suggested 50 000 tanks but it begias 
to look as if on a smallei scale 
tank production might soon attain 
the same rapid expansion and dia- 
matic Intensity as airplane pioduc- 
tlon Tlie Aimy Is in piocess of or- 
ganizing two panzer divisumen and 
more are in piospect Each of tliese 
armoied divisions will include 272 
light tanlLs of 12-15 tons each and 
110 medium tanks of 15-20 tons plus 
IBl scout cars — wheeled aimoied ve- 
hicles primarily for operation on 
roads And of course large num- 
bers of tanks are as^slgned to non- 
armored divisions 
The same fliidnclal liictors that 
h^ve delayed plane contracts have 
held up actual completion ol tank 
awaicLs but the Defense Commcssion 
has cleared oiders with American 
Car and Foundry Co foi over 1 000 
light tanks to cost $21 740 000 Also 
cleaied ls a contract with White 
Motor for 500-600 scout tars totalling 
$5,387^00 Negotiations are undei 
way with Chrysler to build a $16 - 
000 OOO plant goveiiiment financed 
and nmnufactuie about 1 000 tanks 
In Ime with (he usual paralleltsm 
of British and US oiders the Biit- 
Ish purchasing Commission lias an- 
nounced Its Intention to enter the 
tank market here and hopes to spend 
ELS much as $200 000 000 on 4 000 


medium tanks at this time 
The Aim'v 111 the past has tended 
to favor the lighter vehicles and 
the 20- 1 on medium tank has been 
the heaviest in regulai seivlce Lately 
experiments with vehicles up to 30 
tons have been made 
A moie fai -re aching change is the 
dcHLsion to iiitioducc heavy tanks- 
revealed when the Defense Com- 
mivsion distressed the military by 
telling that negotiations had been 
completed with Baldwin Locomotive 
to build $5 600 000 worth of heavy 
tanks No details on these have been 
announced but the Baldwin older 
IS believed to covei about 50-75 ve- 
hicles Weight Ls thought to run to 
about 50 tons and they piobably 
mount 75 mm guixs Oidnarue offi- 
ceis still feel that the 70 and 80-ton 
moiasteis used in the Battle of Fiance 
aie piimaiily ol value for attack- 
ing fortifications — a pioblem tin \ 
aient woirying about loi the pies- 
( nt 


$4,000,000 SPENT FOR TRACTORS 

AllLs-Chalmcrs and International 
Harvester have iccently conti acted 
for ovei $4 000 000 of tide tors loi 
hauling U S Aimy artilkiy This 
contract will not cause any disiup- 
tioii to theii legulai production 


U. S. Government Contracts Awarded to Tool Makers 

( t Mli< r (li f( list I ( CM ) 


( ml r K ( r 


(f i\ I \k< III \ 


luiLrniititmid II irvinter ( i , Iiii Wiusliiiiji:- 

Um n f 

f''(iterpillnr J rrvctnr ( o Pffinii 111 
Ketirui\ A: Trpt,ki r C iirp Milwnuktp \N imc 
Lji-( p11 O ( orp , Ditroit Midi 
Hwinil Miiiliiiiprv f iJ IMiilmJiMphia F* i 
Nilf*H-14einpnl-l'*iiiiil ( o Pratt Ac, VVIntiny 
lliv W( it Ilnrtfnril Cimu 
The Ilealfl Madiim C □ , WorLPitir Mivss 
NiliiH-llemput-F mtl ( n Vratt Ac VVlutmv 
Div , W eat lliwtlurd, Conn 
Cincinnati Milling MuLhine Tnc Cinriiinati 
Ohio 

Ek-( p 11-0 ( 'orp , Detroit Muh 
Brn wii A hharpp Mfn ( o Providence, 11 I 
Kingtdjurv Mfuhiiip TooK iirp Keene, sj II 
Pratt A Whitiipv Div Niles-liemi nt-Pond 
C 0 , Went Hartford Conn 
Lpland-(jllTord Co , Woroostir, Mitu 
Aiietin IlastiiiKH C o , Ino C ainlnidiri AIh^'h 
B rowniiiK Crane A Sho\ cl C o C Ip\ 1 1 mil (J 
Joiiea A Lamaoii Machiiii ( n , HririnufiLld, 
Vt 

Auatin-HaMtlfig'V ( rj Inc f aml>riil(rp Miihs 
B ay State loul A IMftchine L j , bpringficld 
Mft8M 

W 1 Slupliv Marhirurv ( u PhilnrldpTiia, 
Pa 

Auiliu-IliLstinKi C 0 , Inr , L lUiibrnlKP Ma-ii 
Ihe Bullard ( o , Bnc^epicirt C oiin 
Spbaalian Lathi Cinmiinnli, Ohir 
C Bui )Ui Machiiiory Co , ban IrHiiciMt i 
C'ahf 

WnrlliniRton Pump A Marhiuery C orti , 
Harriirm J 

Giflholt Machine C o , Madiioii Wm 
Brown A Sharp* Mfg ( o I’rnvidenoe, II I 
C A Cirav Co Ciunnnuti Ohio 
Kearnev A IrroktrC orp Milwaukee, m 
Mouardi Machine I lol Co Sidup\ Ohi 
Cincinnati Milling Mar hine Ini ( iruiuiuiti 
Ohio 


Pi 1)1 un iiu III 

Tracton 

f3S K - 

I’rurui Lmoiit 

1 nc Ion 

I'll 

Oniri UK ( 

MilliJif; In|l^hlno^< 

SI Ihil 

Ordiiaiii-o 

Hill 11 (iiriiii){( 

SJ JflO 

()nlniiiioe 

Planei 

I'T OCJ 

Air r irps 

Radial drills 

36 4 50 

\ir ( orps 

Fyluider grinders 

5'J 280 

\ir C orpft 

I atlnji 

87 005 

Orilnaiin 

Milling mai Tunes 

128 056 

( Trtlniincf 

B iring iiiurhiiiHH 

15 707 

( lidniuu ( 

Milling machines 

107 T25 

Ordiianrp 

M luhines 

20 700 

OirluiliM n 

PreCLSinn Kthea 

38 105 

Nua 

1 Trilling machuus 

25 051 

Ntiv \ 

PI liner -shapers 

22 862 

Piirwuua C a lal 

( rauLS 

190 200 

W lu Ordiiiiiii 1 

Shell turning mathir e 

41 461 

OrdimiUi 

PI iiiLrij 

51 837 

\V u 

ParU for riflcss 

34 nh 

\N ar 

Srrew Tnathines 

22 21 ) 

ar 

I iirning latlies 

60 000 

V> ai 

Boring null 

20 467 

\V 111 

LatFiLH 

30 851 

Niivv 

1 wwt drills 

15 781 

M 111 

Pumps niirinia 

38 080 

N IVN 

1 urn 1 1 ithos 

14 604 

VV II 

Milling luachines 

50 511 

VV ar 

Pliinr ra 

4 1 H84 

Wai 

Milling macliini 

10 868 

\V ar 

I itlllH 

16 012 

\V iir 

Milluip mtitlimts 

23 1 )1 


TOOL BUILDERS, REFUSED EXPORT 
LICENSES, TO GET RFC ADVANCES 

WASHINGTON — Arrangements have 
been completed whereby the Recon- 
struclion Finance Corporation will 
advance 90 pei cent of the selling 
pi ice ol machine tools to the builders 
wheie expoit licenses for such ma- 
chines have been refused The only 
piovision IS that surh machine tools 
should be suitable foi national de- 
fense' purposes 

The pjogiain is also designed to act 
as a cushion in case the European 
wai should suddenly end It would 
enable machine tool builders with 
luge Biitish oiders to continue pro- 
diutlon without interiuption during 
a time when the U S Goveinmeiit 
would be arranging to take over 
such oidirs for delivery to U S 
plants working on defense con ti acts 

To secure payment for his eom- 
pletecl machines the builder must 
pu'sent to the R F C a warehouse 
ceititirate showing that the units are 
in stoiage leady foi delivery to what- 
evc 1 point the govenimcmt may desig- 
nate It is understood that military 
authorities now aie arranging foi 
ceitain waiehoiises at key points to 
be tied in with the plan Before a 
loinpanv can setuie payment of 90 
per cent of the pure it must obtain 
lioiii the aimy and navy Munitions 
Board a ceitihcation that the speci- 
fied machines aie essential to na- 
tional defense 

Largest Japanese Investment Made 
In Machinery and Tool Industry 

TOKYO Moic capital ls invested in 
the Japanese machineiv and tool 
industry than in anv othei Japanese 
nianufactuiing business At the end 
of March this year the total invest- 
ment ill the industry totaled approxi- 
mately $703 794 000 while during the 
month oi May alone expansions m 
the machinery industry Included ap- 
pioximately $17 372 000 in capital in- 
ci eases and $621 000 of nc‘Wly author- 
ized share capital 

At the same time the Cabinet 
Buuau of StatLstics has disclosed 
that employment in the machinery 
industry htis increased 102 per cent 
since July 1937 No other mdustiy in 
Japan can boast a laigei labor force 

Meanwhile Japanese exports of 
machine IV of every description 
reached a record total appioximating 
$33 600 000 during the first four 
months of 1940 Exports ui the same 
gioupmg during the coiiespondmg 
periods in 1939 and 1938 were ap- 
proximately $22 000 000 and $14 500 - 
000 The average unit price of metal 
working machines was $345 

Many observers indicate that Jap- 
anese Imports of machine tools parts 
and accessories have decreased meas- 
urably 
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Has Special Duties 


New Director 


Elected Vice President 
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H. H. CURTICE 


C. L. McCUEN 


NAMES in the NEWS 


O. E. Hunt, vice president and 
member of the administration com- 
mittee of General Motors Corpora- 
tion, was elected a member of the 
policy committee, with specially as- 
signed duties. H. H. Curtice, vice 
president of the corporation and gen- 
eral manager of the Buick Motor 
Division of General Motors, was 
elected a director of the corporation 
to succeed Seward Prosser, who re- 
cently resigned. At the same time 
C. L. McX^uen, general manager of 
the Olds Motor Works Division of 
General Motors, elected a vice 
president of the corporation and 
transferred to the central ollice, In 
charge of engineering activities. 

Meanwhile other changes occurred 
as S. E, Skinner, general manager 
of Ternstedt Manufacturing Division, 
became general manager of Olds 
Motor Work.s Division. J. W. Jack- 
son, formerly works manager .suc- 
ceeds Mr. Skinner as general mana- 
ger. F. C. Kroeger. general manager 
of Delco-Remy Division wa.s ap- 
pointed general manager of Allison 
Division. O. V. Badgley, factory 
manager of Delco-Remy Division, 
has been appointed general manager, 

Major Austin C. Tayloi' and George 
W. Sweny have been appointed di- 
rectors of the Boeing Aircraft Co. of 
Canada Ltd. 

M. J. Tannes, Jr.. A. H. Williams, 
and Ray P. Tennes, have been elected 
president, vice president and secre- 
tary respectively of Schafer Bearing 
Corp., Chicago, 111. 

Col. L. B. Lent, has been appointed 
executive secretary of the American 
Engineering Council to succeed Fred- 
erick M. Feiker. 

Roy A. Watkins has been appointed 
works manager in full charge of 
manufacturing for Beech Aircraft 
Corp., Wichita, Kan.s. Formerly Mr, 
Watkins had been produc ion engi- 
neer of Lockheed Aircraft Corp. 

August H. Tuechter. president, the 
Cincinnati Bickford Tool Co., ha.s 
recently celebrated his 55th anniver- 
sary as a member of tlie organization. 

Henry K. Beebe, who had been 
BUperiiitendcnt of the Buffalo Ford 
pfant for five years and also a travel- 
ing superintendent for the Ford 
Company, has been appointed plant 
engineer at the Bell Aircraft Corp. 
in Buffalo. 

Charles J. Marks has been ap- 
pointed chief tool enginc^er of the 
United Aircraft Corp. At the same 
time Arthur A. Merry and Fi'ederick 
L. Woodcock were appointed to the 


positions of chief ttiol engineer of 
Pratt &: Whitney Aircraft Division 
aixd Hamilton Standard Propidlcrs 
Division re.spee Lively . 

Craig Hampton, fornnuly con- 
nected with the Steel & Tube* Divi- 
sion of Timken Roller Bearing Co.. 
Is now superintendent of mainte- 
nanre at Copperweld Steel Co 's new 
plant at Warren. Oiin. 

M. A. Carpenter ha.s been elected 
executive viee president and a direc- 
tor of the Falk Corporation, .Milwau- 
kee. WL. 

Harold Caminez, comiecled for 
niany years with Alliscm Engineering 
Co., lias been appointed executive 
engineer of Air Associates, Inc. 

Charles R. Miller, Jr., has been 
named director of purchases of the 
United States Steel Corp. of Dela- 
ware He takes over the duties of 
Charles H. Rhode.s. vice president, 
who has recently been tran.sleneri 
to Cfiicago. 

W. H. Milton. Jr. W'ho has been 


Moves to Allison 


■■■ ■ “5 



F. C. KROEGER 


sales manager for the General Elec- 
tric plasties department at Pill.sfield. 
Ma.s.s.. has been appointed assistant 
manager. 


BUSINESS ITEMS 


American Textile Elnginer'ring, Inc., 
Kearny. N. J.. and its affhtated cor- 
porations, for .so many years makers 
of textile eonditirmiiig machinery and 
liquids, have merged into a new cor- 
poration. Kearny Mfg, Co., Inc,, W'ith 
offices and .shops at Kearny, N. J 
and Greenville, S. C. 

Springfield Electric Motor Co., 
Springfield. Ohio, lues been appointed 
a distributor lor General EJeetrh? 
A u 1 0 m 0 1. i V Pr 0 d u c 1..S . 

Frederick Cohnan & Sons, Inc., 
manufacturers of tools, dies and 
.special machinery for the automotive 
and aviation indiLstries, will soon 
begin construction of a new $150,000 
addition to its plant at Detroit, Mich. 


With Olds Motor [Vorki 



I 


5. E. SKINNER 
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C. C. Kordentarock. formerly wllh 
Lod(?e & Shipley Machine Tool Co., 
has Just become associated with the 
Kordenbrock Machinery Co., Detroit, 
in the capacity of sales enpmeer. 

F. A. Guiber.son, Jr. and F. A. 
Guiberson, HI. developers of the 
radial dle.sel entwine, which is now 
being used In army tanks, have 
moved from Dallas, Tex. and opened 
offices at 310 S. Michigan Ave., Chi- 
cago, 111. 

Vultee Aircraft Co., Inc. will be 
acquired by the Stinson Aircraft 
Division of the Aviation Manufac- 
turing Corp. by an exchange of stock. 

Robert E. Prill, formerly with W. J. 
Holliday & Co , and othens, has now 
esLablLshed the Practical Welding 
Engineering Service at Chicago, 111. 
AssLstaiice and consultation service 
on welding procedures Ls offered. 

Equipment Steel Products Division. 
Union Asbestos & Rubber Co., has 
purchased the galvanizing plant of 
the Rogers Galvanizing Co. at Blue 
Island, Chicago. 

The Chain Belt Co. of Milwaukee, 
Wis. has just completed moving the 
manufacturing operations of its 
screw conveyor and light steel bucket 
division from its Chicago plant to 
West Milwaukee works of the com- 
pany. 

Browning Tool £2 Supply Cr)., Indi- 
anapolis, Ind., has been appointed ex- 
clusive representative in Indiana for 
the Gk?nmetric Tool Co., New Haven, 
Conn. 


PLANT EXPANSION 


Scheduled to be completed in three 
months is a new $260,000 addition to 
the plant of the HarrLson Radiator 
Division of General Motors Corpora- 
tion which was recently begun at 
Lockport. N Y. 

SKP Industries. Inc., Philadelphia, 
Pa., has purchased the Watson Shock 
Absorber plant in that city. The new 
acquisition, which contains 220,000 
sq.ft, of floor space, will be devoted 
exclusively to the manufacture of 
anti-friction bearings. 

A neW' plant being constructed by 
Air Associates. Inc. at Bendlx, N. J., 
Is near completion. The total floor 
area of the new building is 63,000 
sq.ft. 

A $2,000,000 plant addition is being 
completed for Boeing Aircraft Co. at 
Seattle, Wash, 

Construction has started on the 


new $400,000 plant of the United 
States Electrical Motors. Inc. of Los 
Angeles, in Milford, Conn. The new 
building, a one -story structure, will 
cover about 50,000 sq.ft, of floor space. 

At an approximate cost of $6,500, the 
J. W. Hewitt Machine Co., Neenah, 
Wis,. is scheduled to erect an addition 
to its plant 

Hydraulic Pre.ss Mfg. Co. plans to 
build a new plant at Mount Gilead. 
Ohio. Tlie building is to be 400 ft. 
long and construction operations are 
expected to be under way In Sep- 
tember. 

At a cost of approximately $9,000, 
Allis-Chalmers Mfg. Co. will add a 
24x26 ft. shop addition to its West 
AIIls, Wis.. plant. 

Byron Jackum Co. pump manufac- 
turers, of 2150 Slauson Avc . Los An- 
geles, Calif . will erect a new pattern 
shop, at Huntington Park. Calif., at 
a cost of $65,000. 


OBITUARIES 


Stanley P Rockwell, 54. vice-presi- 
dent Stanley P. Rockwell Co.. Hart- 
lord. Conn., was killed by an explosi.on 
aboard his cabin cruiser Aug. 11. 


Killed in Accident 



STANLEY P. ROCKWELL 


Ml'. Rockwell was one of the lead- 
ing metallurgists of the country and 
'he inventor of a hardness Lester and 
dllatoineter which bear his name. He 
also was the recipient of the Sauveur 
Achievement Award in 1939, He en- 
tered business for himself in 1920. 

Carl P. Anderson, 73, president of 
Anderson-Shumaker Co., Chicago, 111., 
has died. Mr. Anderson who organ- 
ized his steel and iron works company 


in 1902, wa,s also vice president of a 
Swedl.sh engineers society. 

Donald M. Smith, assistant district 
sales manager in the Chicago office 
of Allegheny-Ludlum Steel Corp., 
Pittsburgh, Pa., died recently at his 
residence in Chicago. 

Karl W. Johnson, 78, president of 
the Commonwealth Screw Co., Wor- 
cester, Mass., died at his home In 
that city recently. 

Adam A. Breuer, president and 
founder of the Breuer Electrical Mfg, 
Co., Chicago, 111., has died at the 
age of 57. Prior to the organization 
of hLs own company in 1927, Mr. 
Breuer was with International Har- 
vester Co. and with American Steel 

Wire Co. 

Jacob D. Ginther. 90. former vice 
president and general manager of 
Washington Iron Works of Buffalo, 
N. Y., died August C. 

William A. James, 69, chief engi- 
neer of the Lackawanna plant of 
Bethlehem Steel Corp., died suddenly 
August 2 while on a brief vacation. 
Mr. James had been connected with 
the steel plant since 1901. 

Riissell Harry Palmer, president of 
the National Machinery Co. at Van- 
couver, B. C.. has died. 

John Lowell I'yke, 55, general sup- 
erintendent of Allis-Chalmers Mfg. 
Company’s electrical and steam tur- 
bine shops, died recently. 

Herbert W. Wolff, seninr vice presi- 
dent, Ani[‘rican Car & Foundry Co., 
died recently at the age of 67. Mr. 
Wolff had Ix'cn associated with the 
company since 1B99 when he was 
chief mechanical engineer. 


MEETINGS 


American Gear Manufacturers As- 
.sociatioii. The 23rd semi-annual con- 
vention, Sky lop Lodge, Skytop, Pa. 
October 14. 15 and 16, 1940. 

Porcelain Enamel Institute. Fifth 
annual forum, Univer.sity of Illinois, 
Urbaaa, 111. Oct. 16-10. 

Society of Automotive Engineers. 
National tractor meeting, Schroeder 
Hotel, Milwaukee, WLs., Sept. 24-25. 
Annual dinner, Hotel Commodore, 
New York, N. Y., Oct. 14. 

American Institute of Electrical 
Engineers. Pacific Coast convention, 
Los Angeles, Calif., Aug. 20-30. 

American Society of Mechanical 
Engineers. Fall meeting, Spokane, 
Wash., Sept. 3-6 
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SHOP EQUIPMENT NEWS 


Hanchett Travelling Wheel Face Grinder 

Designed to Finish Edges of Armor Plate 


Thi No 700 tiavellin^ wheel Iull 
^ niKlei developtd by Hanchett Mt^ 
Co Bift Rapids Mich has buj 
built speria]]> for fincshiiv td^ts of 
ainioi plate having a cipuitv foi 
blinding plat(s 10 ft widi 4'') ft 
long and up to 20 in thick 

Grinding wheel is of the scniuiiLal 
type 48 in in diametei Fadi abia 
sivt bloik has a 4 x 8 -in gi Hiding 
lace Grinding wheel spiiidli B in 
111 diainetei is niomiLid on Timken 
tappied lollti btaiings ind Ls diiven 
thioiuh V-bdts liom a 12 'j hp mo 
toi Whcclht id has hand powti 
Liid luloniitir cioss teed and can be 
idjustecl lioiii tin vnticil to an an 
oi 30 de^ Wheel earrii t tiiviis 
on oiiL V w IV uid 0111 fliL wnv i ich 
C 111 wuii bv nu ms ol i bull geai 
tiva i lick itlachcd to llii 

111 iLliiiii b d Tins f((d mcch mi m 
IS diiitn thioiuh i Ti lip itviiniu 
niotoi with coiitinls loi piovidiiu 
viiiible speeds Wi\s md i ick ni 
pioLicUd with btll coveis and lu 
lubiicaled with i louid Ictd \ 
ti m 

Cri Hiding IS done i^et A 1 hp cen 
tiifugil tool ml puiii}) IS itticlud to a 


binktl at Lin icll of the iinia i 
This Looiint pump liivils aloii-. i 
channel-shaped coolant t mk md 
ciilneis coolant onto both tin whiil 
md uoik Cm lent is supplud Li tl i 
\\iious unit on the mm hint b\ 
bus bais and biudies comphlfly in 
closed in i cL^l non |.uiid lit ichetJ 
to the icai ol th( bed Complt Ic 
inuhiin lAithnut \\oik I ibh i lis 
ijipioMm lit U 7^ 000 lb 

Double Spindle Milling Machines 
Split Bushings, Mill Piston Slots 

K( III Owrns Mnliim Co Toll do 
Ghn 1 is intiodiicicl i line oJ milhn 
ni u linn i qiuppi cl with doubli spin 
dll s ( peci ihv uittd lor splitting 
In hin s niillin„ sluts in pistons md 
c tliei siniilii op 1 itim Tho ( m b( 
nsi d on 1 iMdt \ iiut\ ol ollnr puls 
li ivn two 01 moil Liilaci spirt d 
fiom t icli othii and i\hich cm bi 
imllid 10 acliantt i by nsin|. two 
i.ntf( IS in nintid on difliunt pindli s 
hpinchi ui ulpist ible verticillv 
md inclept ndi lUiy ol i ich other bv 
mi ms ol scit^s having miiionutd 


dlls Cfiilt] a stance 

be l\M t n 

the 

two spindh s s 4 < 

in minimum 

md 1 i 111 11 iMiiiuiii 



Cl nil 1 0 the lowti 

spindlt 

t m 

In biouglil to vMlhiii 

1 111 [)1 

tin 

t ibli sill flit md t 

ntci ol 

Liu 

nppi 1 spindli iHU be 

1 iisi d ) 

1 ^ 

11 abm lit t ibli 

III 1 Ll t ^ 

U( ll 

pimlh Is indtpuidi ill\ idlust iblt 


lim i/ont Ulv rills adiustnuni i 1 
in md cm bi nciniUlv i intiollid 
l\ nu ms ol iiiLiuimlii di ils 
spjiuUi hi u 1 111 iipp )i tul on 



two 1 juiid fslindiiLil till po Is 
Dim IS lium i Imchnd loot mount 
(d ball b( iiing molni il tin ii ii 
Michlne is Imnishcd complt tf witli 
sjnndlt thiVL motni hvdiiuhc pump 
niotoi nil liyth uilii tquipmiriL and 
dl [Icctni il tquipmint 
Two p mi ] dills c mliol tin tabli 

Itid fiom to 80 in pu miii oni 

diil bi Ing u f cl loi lull fitd tin 
)lhi 1 foj coiisc Shown m tin lllus- 
li iti 11 111 duubli spnnUt mountid 
11 tin N ) 1 14 hvdi lulu milJiii 

niailiiin This mailiiin li is i ]4 in 
t iblt tiivil and i »\12 in libit 

Donbli sjiniclli an mi i mini i in iJ o 
bp ajiphed Lu tin N i 1 M u d 
1 il m i( him 

Duplex Punch and Die Filer 

Has Universal Tilting Table 

A combination bench-tvpc doubU 
pin pise filing m ichine distributed 
through Mirburg Boothe is Inc 90 
Wfst St New Yoik NY his bi ( n 
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buiJL psppi’ialJy for finish filin^^ 
punches and dies Among ILs features 
are (as a die flier) table which tills 
to any compound angle, stroke fully 
adjastable Ironi 0 lo I'j In, file fully 
.supported over entire stroke, and (as 
a punch flier) table which tilts 10 
deg two ways, stroke fully adjust- 
able to suit punch flange, automatic 
stopping of file 


Capable ol making upwaids ol 6,000 
spot welds per hour, the "Progress- 
O'Matic” high speed spot weldei an- 
nounced by Progiesslve Weldei Co, 
3001 East Outer Drive. Detroit. Mich 
Ls claimed to produce better welds 
than pos.sible with conventional 
welding equipment of even lowei pro- 
duction capacity This machine, the 
first of which IS now in operation on 
1941 automobile body work, uses a 
method of current transfer which 
makes and breaks the secondary as 
well as the primary circuit, thus giv- 


When the unit is used as a die flier, 
the upper table Ls swivelled Into 
working position for the conventional 
typi' of filing Tlie file holder opei- 
ates trom below and the file pene- 
I rates the die When used as a punch 
Iiler the upper table is tilted out of 
th(’ way and the lower table is then 
ready for filing The punch file opei - 
ate.s from the top but does not pene- 
tiate the table Instead, the file 
movement is accurately coni i oiled by 
an adjustable stroke 

Both tablo.s, 10 m .square, are ac- 
cuiately ground File support ls of a 
lecessed design, and file holders are 
guided in prLsmatic ways with ad- 
justable gibs Crank drive with a 
lange of 0-1 -in stroke can be used 
as a permanent drive, or set as a 
friction drive incoiporating a safety 
clutch which automatically stops the 
stroke should the file hil an ob- 
struction 

Regular machine files can be used 
on the device Standard equipment 
includes a *i-hp 110 volt ac motor 
located inside th(‘ frame and two- 
slep pulley V-belt drive 


mg the machine such flexibility ot 
operation that it can weld an assem- 
bly having several thicknesses of 
metal 

With the new design, all welding 
points aie brought down on the work 
under full pressuie and held Iheie 
throughout the entiie welding cycle 
Sinee points are already on the work 
before the cunent is on and remain 
theie after the cuirent ls oft, chance 
ol burned welds is virtually elim- 
inated Machine Ls piovided with 
quickly interchangeable lower eJec- 


trodes to accommodate different size 
assemblies. Model illustrated makes 
36 spots to join the two halves of 
two sizes of automobile hood tops 

In operation, pieces are loaded into 
the machine from front and back 
Operator then touches control button 
to ratse work to welding position 
This LS accomplished thiough four 
air cylinders At the end of their 
stroke an automatic valve is tripped 
and additional cylinders superim- 
pose a wedging support for the cen- 
tral portion nf the work table All 
welding points are thus effectively 
brought up to the desired predetei- 
mined pressure Machine then auto- 
matically begins its welding cycle 
Wlien completed, the table returns to 
open po.sition and the work ls un- 
loaded through one end of the ma- 
chine 

The new design permits sucli rapid 
distribution (Liming) of current that 
only one transformer is required 
A ‘i-hp air motor drive.s an indexing 
disk which has a single port near its 
edge Synchronized with the o|xU'a- 
tlon of this disk are two aulomotive- 
type distributors When the port m 
the disk comes Inlo alignment with a 
similar port m the timing chambei 
it permits a charge of air to close 
one of the contact guns ThLs gun 
closes a secondary conned ion between 
transfoimei and woik 

Welding current circuit flow.s 
through one gun Lhiough the lowei 
electrode, and up through anuthei 
gun Thus two welds are made at 
once in senes All 36 welds are made 
during one complete revolution of the 
timing dLsk 

Each an -operated eontacl gun cjii- 
sisLs ol a eylindei with two split pis- 
tons, the upper piston being cut diag- 
onally When ail from the tmiing poiL 
enters thLs chamber it forces the pis- 
ton down, to establish contact with a 
bus bar and also forces the piston to 
one .side to make positive contact with 
the side of the cylindei Tlie lattei is 
connected with its respective welciing 
point Connection Ls broken by a le- 
turn spring 

All welding points can be adjusted 
to a predetermine(j pressure by means 
ol high-pressure spruigs A calibrated 
scalp on each welding gun permiLs 
direct reading ot pressure Timing 
method permits Liming up to 24 cy- 
cles; sufficient, It IS said, to handle 
the heaviest type of high-production 
work now b(’lng welded Interrupted 
timing, also a requisite lor extremely 
heavy duty welding. Ls also possible 
tluough a lew changes in the timing 
mechanism 

Automatic Form Shaping 

Possible with Duplicator 

Automatic form cutting whth a .shaper 
through the use of a form duplicat- 
ing control utilizing a simple die 
duplicator produced by the Detroit 



Progress-O-Matic” High Speed Spot Welder 

Produces More Than 6,000 Welds per Hour 
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Universal Duplicator Co., 249 St Au- 
bin St., Detroit. Mich . ls said to 
permit considerable savins of cost 
and Lime. A (ypieal apphca'icni which 
arose rerently was the problem of 
machininp Ihi' side.^ oJ mac^nesmm 
crankcase and barrel core boxes t-o 
provide for the application of steel 
wear plates. 

Normally such a job would be 
milled with frequent rheckiim. at a 
floor- to-floor time of rou^dily three 
hours per piece. However, with I he 
die duplicator hooked up to the 
shaper and a template provided, ma- 
chining time was reduced to aboui 
30 minutes, at a saving of some BO 
per cent Checks indicate that a con- 



sistent accuracy of within 0 002 in 
can b' maintained 
Steel template is mounted on ma- 
chine table A triirmg linf.'pr, sup- 
ported by a tracer head mounted 
with a bracket on the shaper, lol- 
lows the conLour of Hits template, 
controlling vi'rtical fc'ed, whih' trans- 
verse feed is automatically governed 
by the setting of the shapei Work 
itsell IS clamped in duplicate to the 
table so that several pieces can be 
machined at one tune 


Versatile Projection Comparator 
Uses Standard Optical Parts 

Using standard optical ber.eh parts, 
.such as are frequently empi ived in 
research laboratories, a projection 
comparator offered by Gaertner Sci- 
entific Corp., 1201 Wnglitwood Ave . 
Chicago, 111 . provides magnification 
of 50 tunes or more Cost is low 
parts are interchangeable so that 
other equipment may be added as de- 
sired, and individual parUs such as 
microscopes, high power lamps, etc , 
can be put to other important use. 
in the shop. 

Projector consists of a high pow- 
ered lamp operating from a 6-volt 
transformer, which shines liglit into 
the horizontally mounted micioscope. 
At the end of the unit is the ground 
glass screen on which the image 
appears. Between light source and 
microscope is mounted a standaid 



swivel clamp holding a rod hming 
ils upper end threaded, to which can 
be allaehed a small plnllorrn W'lth 
cenlers, V-block, or other methods 
of holding the obieet 
In operation, tlu' part to lu' ex- 
amined IS placed in an object holdci 
improvised by the user on top of llie 
\ertical rod m Llu' swivel clamp, 
and (he clamp moved back and 
lurth in iront ol the microscope 
until an image ol the obji‘cl i.s lu- 
( iiM'd on (lu^ .screen Final lociising 
tan be acconijilishial by the lau'k 
and pinion on the microscopt* Foi 


ineasureineiiL ot screw' thread.s the 
.swivel eliimp is lotaied lu curie- 
spond w'ltli the helix angle 

Iniiigp is clearly visible in a wadl- 
lighlid room, but lor be.st results 
screen slioiild be shielded from diiecl 
light 'll place of Lhe ground glass 
.screen, [rairslueiMil drawings can be 
sub^tiluled with w'hieh lhe olijecl 
can be coiiijiarecl No rehieiisiiig is 
ncee->^arv A standard mieroicope wlf] 
give ina ''iiilu’ations iqi to abfjut 50 
limes, [ind il is jirissible to oblain 
gi-eiuer niai’nifieatiuns by Int (‘rehaiii;- 
iiig inicioicnpe objt'fl ivc.s 


Moline Single-Spindle Boring Machine 

Uses Hydraulically Actuated Table Motions 


Hydi aulieally actuated motion ol ilu* 
lable m conjunction w’lth hydraulic 
lecd ot tlic spindle carnage is one 
of the unusual leatiires ol the No 
HF-145 sing, le-si indie boring machine 
built by Moline 'J’ool Co. Mtiline, 111 
Boring spindle of this maciiine is 
momiled in lieavy rolh'r beaiings 
and is driven uhrough a set of 
quick change gears, adjustable loi 
lour different spindle sjKM'ds ranging 
lioin 26 to 84 i p.m Feed of tin* 
boiing spindle is hydraulic and can 
be * f‘L tor automatic operation, or 





(Mil 1 ) 1 * controlled b\ h.iiid if de- 
sii eil 

Ri'ct angular wairk lable is movable 
by hyibaulic pre.'>,sui’e at either tin* 
rapid liaver.se nr li'ed rale, towuicl 
Ol awav Irom the macliine eoJuinn 
and to right oi hfft Machlni* ilhn- 
liiiK'd is eqiilijped willi <i louiifi 
lot a lable T-, slot ted talilc which can 
\iv set on the n'cliunmlar woik lahJt' 
when j-equired 

Hand level used to control ver- 
tical travel ol the boring spindle 
I’.nii.ige IS also used to control mo- 
li[)iis ol ilu* lable Only one ol these 
notions can be' operative at any lime 
lje*can.sf' nl mecliaiilcal intej'loclting 
f)l valves in the liydiaulic cireuil 
A till I’l'-position selector level is pro- 
vided w'liicli IS sot to rb't ermine 
which ol Ilu* three motion -produeing 
hydraulic cvlmdeis will be connecU'd 
to Llie hydraulic feed unit Feed 
travel lor any of the hydraulic nio- 
Llon.s can be varied trnin zero to 
maximum by a small lever which is 
linked to the volume control lever ol 
Die hydraulic unit 

Vertical spindle carriage travel is 
36 In., table travel to and from col- 
umn is 20 in , table cross Iravf*! is 
40 in, and distance from floor to 
.surlace of rectangular labh* i.s 36 in 

Acme “Hot Spot" Welders 

Permit Quick Horn Changes 

An improved line ol "Hot Spot” lool- 
op(*rated rocker arm type spot W'eld- 
er.s ha.s been made available by Acme 
Electi'ic Welder Co, 5621-23 Pacific 
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Blvd., HuntinK:loii Park, Calif. The 
Type O machine wil-h staLioirary 
lower horn holder and the Type 1 
with swivel lower horn lioldiT are 
manufactured in 10, 15 and 20 kva 
capacities, and in throat leni^tli.s of 
from 12 to 3G In They are furnished 
complete with water conlinf’. erpiip- 
inenl 

A clamping' block device retain.s the 
horns in the horn holders with ideal 
electrical contact, yet liiilf a turn 
of a ■■'S-in. setscrew instantly re- 
leases them for a chan^?e ol set-up. 
Horns are universal double end re- 
versible, with one end machined to 
hold electrodes at an aiiale ol 90 
dep. and the other end taking vloc- 
trodes at a 22^- dea. an«le. 

Angle-Head Attachment 

Features Compact Case 

A close-corner angle-head for use in 
drilling and filing with flexible shaft 
machines has been made available 
by Stow Mfg. Co., Binghamton, N. Y. 
Compact dimen-sions of this unit 
make it usable in very confined quar- 
ters. Over-all dimension from the 
drill socket to the top of the case Is 



only 2 ‘'h In., while that from the 
spindle center bo the outside of the 
cose Ls but in. 

This unit hn.s an aluminum housing 
cnnlalning two single-row ball bear- 
ings, back to back, on the verlicnl 
spindle, and a single-row ball bearing 
combined with a needle bearing on 
th(‘ horizontal spindle. With this 
equipment, high thrust capacity Ls 
acliipved. With a chuck screwing onto 
the vertical spindle, the attachment 
will aceommodate drills, tiles, etc., 
with shank.s up to in. For closc.st 
work, short drills willi in, shank.s 
may be inserted directly into the 
spindh' and held by a setscrew. 



Optical Thread Tool Gage 

Permits Rapid Checking 

Rapid yet accurate set-up of single 
point threading tools is made possible 
by an optical thread tool gage de- 
veloped by Oaertner Scientific Corp., 
1201 Wrightwood Ave., Chicago, 111. 
This instrument, which also serves 
for chocking tool and thread angli's, 
consists of a specially mounted mi- 
croscope with nil unusually large eye- 
piece field of "s In., in which appear 
the characteristic angles of American 
National Standard, Whitworth, and 
metric threads. Microscope, which 
has rack and pinion focusing, Ls 
mounted on a keyed cross- rod which 
slides for adjustment in a reamed 
hole perpendicular to a mandrel in 
the base. 

For setting up the threading tool 
perpendicular to the axis of the lathe 
centers, the female centers of the 
instrument mandrel are placed be- 
tween the lathe centers and the 
,ross-rod adjusted until the point of 
the threading tool Ls In the field of 
the microscope. Threading tool is 
then adjusted in the toolpost until iLs 
outline coincides witn the correspond- 
ing angle In the microscope. In this 
way, the thread tool will be set per- 
pendicular to the lathe center axis 
within 2 min. of arc. The angle of 


the tool iLsclf Ls checked to the same 
accuracy. 

To check thread angles on work, 
gHgp LS simply placed on top ot the 
w'ork and the cross-rod of the instill- 
ment slid out until the thread ap- 
pears in the field ol tlic microscope. 
Accuracy Ls greater fur small leads. 
A V ground in the bottom of the 
mandrel facilitate.s positioning it. 

The instrument is suitable for 
work from \ in. to 6^- in. in di- 
ameter. Magnilical ion Ls about 12 
times. It is supplied wltli a hard- 
wood instrument tai.sc 

Toledo Ratchet Threader 

Permits Rapid Die Changes 

A lealure of the “Simpact” self-con- 
tained 1- to 2-in. ratchet threader 
offered by Toledo Pipe Threading Ma- 
chine Co., Toledo, Ohio, is that the 
high-speed steel dies are quickly 
changed from one size to another 
simply by pushing the size selector 
buttons and slipping the dies m the 
proper steps. Thus approximately half 
the time usually required to change 
sizes Ls said to be saved. 

Dies are backed by l/apered sLep.s. 
so that smooth, long tapered thrc’ads 
ar(* assui’Cd. A three- jaw i'i‘ar grip- 
ping device is employed. It Ls equip- 
p(‘d with three broad-faced chuck 



jaws, graduated guide posts, and 
large winghoad thumb scia^ws to 
assure accurate centering of the tool 
on the pipe. The 24-in. tubular steel 
handle Ls strong and light, and the 
tool Ls said to be lighter than any 
other self-contained model. Dies are 
deep thruatial and may be resharp- 
ened many times. 

Greenlee Hand Tube Benders 
Make Bends Withnut Flattening 

Greenlee Tool Co., Div. of Greenlee 
Bros, Co., 12th St. & Columbia 
Ave.. Rockford, 111., has added a line 
of hand-operated steel tube benders 
to its line of hydraulic benders. De- 
veloped to meet the requirements of 
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speed and accuracy in the bending 
01 steel, copper, brass, and other 
tubing, as used in the machine tool, 
aviation, air conditinrmg, and re- 
trigeration industries, these benders 
feature a design which is claimed to 
permit tlie bending of tubes wuh- 



nul kinking oi flattening Bending i 
done by i oiling .uiion idtliei than 
sliding, whiLli iiiininM/Ps tiirtinn and 
lea\es the hnish ol the tube un- 
man ed 

Six sizes aie availalde lor bending 
tubes ha\ing outside dianuiiis ot 
h ,, H 'j K and 'i in All au 
claimed to make smooth even liends 
to a renlei line ladius ol 2h Imu' 
the outside diainetpr of tin tubing 
Bendeis are ordinal ilv hidd in a vise 
but a tapped hole in the head pei- 
mit^ using an an\iliar\ handle foi 
bending small sizes oi solt tubing 
without a vise 


“Nuggies" Wrench Set 

Comes in Plastic Case 

By using a high giade sli'el known 
as '“Hexiti^”, Blaekhawk Mfg Co 
ri02!i W Rogen^ St Milwaukee Wis 
claims new compactness and sliengtli 
for a line ol midget socket vuenrhes 
These wienches, called ‘Nuggies’. 
have a h m square drive Soc'ket 



sizes range from 3 16 in. to 7. 16 in 

Miniature "halt and halfs" (com- 
bination open end and box type 
wi Cliches) accompany the midget 
socket wienches in the new 18ND set 
which IS furnished in a 5'i;X3 9 32 
in red and black plastic container 
that slips into the coat pocket The 
half and half./ ha\c openings frorr 
7 32 to \ in 

Having a polished chromium fiiiLsh, 
these tools are designed for profiss- 
nonal wnik on carbuudor magneto 
ignition, radio, <airplanp and oth( i 
delicate jobs involving small as- 
semblies Thev are supplied in an 
attractive pocket-s ze two-color con- 
lEtinei of Durrz plastic 

“Porto-Power” Units 

Now Offered in Sets 

A nuinbei ul inipi ovement s in I lie 
hue of "Porio-Power” hvdi.uihr 
pquipnieiii oficied bv Blaekhawk 
Mig Co. 5025 W Rogers St Mil- 
waukee Wis , has made possible the 
assomblv ot a complete lam kit enn- 
taiiiing 4 7 and 20-ton rams plus 

a spfMial eouplei lui pieseni owiieis 
ol the 10-ton liytliauhc unit Tiii.s 
(•()ut>]j*i kiiowoi {IS the "Spoe-D- 
CoupJei ’ makes it possible to cnnni'Ct 
ilu‘ sEiine pump and hose to any one 
ol lhe,e rams Coupler, which joins 
thf huh-pjessuie hose to the i am 
.^eals an oil channel that tiaiisinits 



DUCKBILL 

SPREADER 



SPEE -D- 
COUPLER 


10,000 lb per sq in piessinc Yet it 
can be disconnected with a twirl of 
the fingci 

A new^ ‘'Porlo-Power" development 
IS a Lhimble-size 4-ton ram which is 
only T'm in in height and diamctrcr 
This ram has been created to exert 
pressure In remote aasembhes where 
laige-.size tools or hands cannot be 
insei Led It can be fed into .small 


openings or channels becaiusc U is 
operated remotely on the end of an 
8-ft. hose when assembled with the 
pump 

Another new attachment in tlie 
■ Porto-Power' line tlie "Duck 
Bill’’ spreader which adapts the 
plunger action of the 10-ton ram to 
spreading sheet meinl and other as- 
semblies The jaws spread Irom I't 
to 6 in 


Cam-Action Toggle Clamp 

Handles Various Stock Sizes 

Tne "Kiiu-Kam-Klainj)” cam-action 
toggle clamp offered bv Knu-Vise 
Inc, 16841 Hamilton Ave Detinll 
Mich, overcomes tlie riisadv aiilafu^ ol 
standard toggle clam}i.s by peiniillmg 
tlie clarnpiiic ol more than one ilnrk- 
ness ol stork at one sf't-up The ad- 
justment range is fi om to 1 in 



depending on the portion of the tog- 
gle brti used Joi clamiilng 
Clamp IS macU* in two si/es, bith 
inten hang cable willi the slandaiti 
Type 110 and 2r)() log git' rlumjxs Ac- 
tion IS simibn to lliat til a toggle* 
clamp In that bnlli Ivpes hai e a 
claminng liai hinged ;il one end an 
oppialing handlf* and a base inerii- 
bt'j lo] attaching Uj the fixluie Link 
lomierlliu’ haiuJlt' to toggle brir is 
lolled to peinilL this bai lo be lap- 
idlv willidiawm lioin the wtjik bill 
lilriv^ no part in the Llamjjing opci- 
alion Uppci portion ol tlie toggle oi 
clamping bar iy machined to a cam 
surface against which tw'o i oilers me* 
in contact at all limes When tlK* 
handle ia vertiial these rollers contact 
tlie low part ol I he cam .surface ami 
tlie toggle bai is in position to take 
the thickest part being held m (lie 
tixluie CoiiLinued swinging ot the 
liandle forces these lolleis against tlie 
r im use so that I he hai is in the 
ininnnum clamping pisltioii 

C-F Welding Positioner 

Revolves Through Full Circle 

Re^'ontly added to the line of wield- 
ing stands offered by Cullen-Fi lesledt 
Co, 1300 S Kilbouni Ave, Chicago 
111 IS the Model 12 positioiiei with 
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a capaciLy of 1200 lb Liko othei 
posit lonens ol the line, thLs mode) 
can be tilted a total of 135 dep from 
(lie hoiizontal. and the table can be 
revolved through a full circle re- 
tiardless of the anplc of tilt 

Tabl(‘ IS removable lor attachment 
of vSpecial or fixtmes and is ad- 
justable in height By mountln|^ the 
positioner operating mechanism on 
a special base, extremely large and 
bulky work can be fully rotaU'd when 
tilted without any interference from 
floor 01 pedestal mounting 

This unit can be furnished lullv 
powered with indi'pendent motoi and 
controls for table tilt and table rota- 
tion Powei loi table rotation can 
be furnished with either constant nr 
variable speed drive It can also be 
furnished for manual operation with 
independent handwheel lor table tiJt 
and tabic rotation, oi a combination 
ol manual and power operation 

It IS claimed that the uriivcisal 
table adjustment of this po.sitionei 
reduces the number of passes re- 
quired. 1 educes rod consumption and 
assuics better welds by permitting all 
woik to be done in a horizontal 
trough Much welding, hoist and 
crane time is saved by positioning 
as-^embhes and, with variable speed 
power oppialed table rotation lod 
may be held in one position while 
work is rotated at proper welding 
speed Table Is self-locking in any 
position 

Flex-Arc Portable Welder 

Designed for General Service 

A modem ali-puipose poi table ac 
welder designed for all-round gen- 
eral utility service and pioduclion 
welding has been developed by West- 
inghoase Electric k Mfg Co . East 
Pittsburgh, Pa Standard models op- 
erate on either 220 or 440 volts, are 
completely self contained, and incor- 
porate several distinct new design 
features 

From 20 to 250 amp of welding cur- 
rent is available in 27 steps, with in- 
crements properly proportioned to 
meet the needs of welding wuth a 
wide variety of electrodes A builL-m 
“De-Ion” circuit breaker Insures pro- 
tection against sustained overloads 
Open circuit voltage Ls exceptionally 
low, being on the older of 80 volts at 


20 amp and ranging down to 50 
volts at the highest current rating 
Welder is completely self-contained, 
being inclosed In a steel case mounted 
on three wheels High eflieiency, high 
powei factor, and low no-load losses 



msuie maximum operating economies 
It IS furnished complete with all ac- 
cessories. including welding helmet 
with leias, electrode holder all leads 
and a 17-lb assortment of electiodes 

Cleveland Tramrail Carrier 

Lifts, Carries, Empties Boxes 

Cleveland Tiamrail Div , Clevehnid 
Ciane k Engineering Co Wiekliffe 
Ohio has developed a lilLiiig box 
giab and Iramrail cariiei that picks 
boxes up, sets them down oi empties 
them by tilting, all opeiations being 
manipulated by eonti oilers m the 
cab 

Equipment consists of a cab-opei- 
ated moloi-diiven earripi with two 
independent hoisting units and 
motorized giab It is possible to 
laise Ol lowei boxes as dcsiied and 
empty them a.s last oi as slowly as 
may be lequired 

Boxes used with the giab are pro- 
vided with four suspension brackets, 
two on each .side Mot or- driven slid- 
ing latch bars m the grab may be 



extended into or retracted from the 
suspension brackets by the operator 
In operation the grab Is passed be- 
tween the suspension brackets and 
stopped at proper position by heel of 
grab which is brought against end 
ol box Even at distances of 30 or 
40 ft below the carrier, boxes can be 
picked up or spotted easily and 
quickly No floor men are required 
Suspension brackets make it possible 
to interlock the boxes, thus facilitat- 
ing stacking m even tiers 
Unit illustrated was designed for 
handling 3 tons, although units of 
any size up to 5 tons may be fui - 
nLshed Carrier travels on arch- 
beam rails at 300 ft per min Tote 
boxes, spool boxes and other con- 
tainers may be handled with this 
equipment 



Tannewitz Bandsaw Eliminates 

Hazards of Broken Blades 

The liazaid of a broken bandsaw blade 
wdiipping around Ls said t/O have been 
completely eliminated m the high- 
speed bandsaws offered by the Tanne- 
witz Woiks, Grand Rapids, Mich, in 
which Iwm hydrauhe brakes auto- 
niatically bring both wheels to a stop 
the instant a break occurs 
Brakes are automatically applied 
when current is shut off This occurs 
m the ease of saw blade breakage by 
means of a saw tension lever which 
snaps back the instant the saw 
breaks, pressing the button which 
automatically shuts off the current 
and applies the brakes. A further 
advantage of this feature is that 
both wheels may be stopped in- 
stantly without throwing undue 
strain on the saw blade 

Two New Series of Drawing 

Machines Offered by Drafto 

The Draflo Co . Cochranton. Pa., has 
placed on the inaikct two new senes 
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of drawing machine's. Of the port- 
able type, there arc seven new mod- 
els in the series. 

The three models in the 30 series 
have specifications fis follows; No. 
30H-6-8, which takes l2xlB-in. sheeLs 
and is sold complete with 6 and 8 in 
detachable scales; No. 30V-6-B, which 
is a vertical type, but in other re- 
spects Identical with the model 
above; the No. 30U-6-B, which is sold 
unmounted, but which is otherwise 
identical with the Model 30H-6-8. 

Tile four models in the 35 st'ries 
have the followin^^ specifications: No. 
35H-B-10. which takes 15x20-in. 
sheets of drawing paper and is sold 
complete with fl and 10 in. detachable 
scales; the No. 35U-B-10. which Ls 
sold unmounted, but Ls otherwLse 
identical with the model above; the 
No. 35C-8-12. whicli takes 18x24-in. 
sheets of paper and is sold mounted 
on a 23x31 -in. seasoned wood board, 
complete with H and 12 in, detachable 
scales; the No. 35CU-fl-12. which Is 
sold UTimounted but with a mounting" 
bracket, and complete with 8 and 12 
in, detachable scales. 

In both these spri(‘s the protracior 
Ls made of sLainles.s steel with all 
graduations machine cut, A vernier 
permits setting the machine to 
deg. Boards, except that on tlie 
Model No. 35C-8-12, are of green 
masonite. Arms are made of chrome 
sLcnd with a bright chrome liiiLsh on 
top and a dull chrome on the bol.tom. 
All other parts are finished in dull 
clirome. Finish on the protractor is 
a circular polish making it easy to 
read. A latch makes it possible to 
lock the protractor accurately at 0, 
30. 45, 60 and 90 deg. on either side of 
the 2 ^ero mark. 

Fluorescent Lamp Developed 
For Low Bay Industrial Areas 

An open-end twin-lamp fluorescent 
luminaire, utilizing 40- watt. 4B-in. 
Mazda Type F white or daylight 
lamps and oITered by Westinghousc 
Electric & Mfg. Co., East PitUsburgh, 
Pa., has been designed especially for 
general or supplementary lighting of 
low bay industrial area.s. Tills unit, 
the Type FPR, is available only in 
the spread distribution st.vle for oper- 
ation on 110-125. 199-216. and 220^ 
250 volts, 60 cycles a.c. 

Luminaire consists of a hood, re- 
flector, lamp holders, starting device, 
and ballast equipment. Hood is of 


fabricated sheet steel and carries the 
hinged porcelain enameled steel re- 
flector which provides high over-all 
efficiency with a light cut-olT of 72^” 
deg. from the vertical. Lamp starter 
Ls completely self contained in an 
aluminum housing which plugs into 
a socket located in the fixture liood; 
thus it may be replaced for main- 
tenance as easily as lamps them- 
selves. Two-lamp ballast with starting 
compensator is used to provide a 
irower factor of 95-99 per cent. 

150-Ton Hydraulic Press 

Draws Cartridge Cases 

x\n unirsually long stroke 150-ton hy- 
draulic press built by Lake Erie En- 
gineering Corp., 208 Perry St.. Buf- 
falo, N. Y., has been especially de- 



signed for drawing cartridge cases. 
Having 108 In. daylight and a stroke 
of 76 in., this press has a solid hous- 
ing with a gib-guided platen. AdJiLst- 
able knock-out bars are provided for 
other types of work, thus making it 
convertible to an all-purpose press. 

Conveniently located pushbuttons 


control inching, semi-automatic and 
full automatic oiTeratlou. Adjushible 
control of working pressure and 
stroke contribute flexibility to suit 
various operatiorLs, and sa\e die set- 
ting time. Top of the press is com- 
pletely inclosed in removable panels. 
A high-speed pumping unit provides 
fast approach and return of the mov- 
ing platen. 

Protection to Welders 

Afforded by “Ply" Cream 

Protection to welders and cutlers, es- 
pt^cially when large' diameter rods are 
being used, with resultant flashes, is 
given by '‘Ply’’ No. 8. a vanLshing 
cream offered ey Milbiirn Co., 905 Hem- 
ry St., Detroit, Mich. U.sc of this cream 
make it possible for welder.s anti cut- 
ters to work scantily clad, for coju- 
fort during hot weallu*r. AvithOLit dan- 
ger of burning from the ultra-violet 
and intnvd-red rays, 

Ply No. 8 Is applied like a vanishini;; 
Cl earn, rubbing into the skin com- 
pletely dry and pniclically invisible. 
Hs ingredients form an efTeclive block 
to the rays to pievenl burning 

Ozalid Whiteprint Machine 

Comprises Compact Unit 

A fast-printing whiteprint machine 
developed by tlie Ozalid Corp.. John- 
son City. N. Y.. has been built to 
stave a markt'l for wiiich prlnter.s 
equipped willi low-pre.ssure mercury 
vapor lamp.s are too small and high- 
speed Tppi'oductiun machines are too 
expensive. In the Ozalid Model F, the 
printer and dry-developer are com- 
bined in one compact light-weiglh 
unit which can be easily installed in 
any iiriiit room or drafting room. 
Tills machine includt.'s all facilities 
necessary to jiroduce finished clry- 
tleveloped whiteprlnts in less than two 
minutes. Yet if requires less than 14 
.sq.ft, of floor space and Ls claimed to 
ii.se less than one-half as much elec- 
trical energy as other types of print- 
ers having equal capacity. 

A new high-pre.ssure mercury va- 
por lami) with an output of 40 watts 
per inch and an active length of 4f3 
in. gives print ing speeds ranging up 
to 56 in. per inln. Original and sensi- 
tized mateiial.s are ht'ld in contact 
with a 4Li in. glass cylinder which 



august 21, 1940 


643 


revolves arouna me stationary lamp 
An adjustable light shade permits 
the operator to vary exposure without 
changing the printing speed Cooling 
of the lamp is provided by a two- 
stage blower. 

Machine Is driven by a losiliently 
mounted split phase S hp motor. 
The developer is driven by the motor 
through a specially designed 50 1 rr- 
duotion gear, and the printer through 
a friction disk type variable speed 
transnii.s.sioii, providing i)iinling 
speeds of from 4 to 56 in per min 

Portable Butt Welder 

Handles Stranded Wire 

ELsler Engiiieorlng Co 740 K Kith 
St , Newark, N J , has develojK'd a 
portable butt welder uilh a bull 
grinder and arinealei mounted on a 
fabricated case which is csp( illv 
suitable in the rrpiui ul stranded 
wire By /using all the st lands, Inc 
ends are prevented from unravelin'^ 
Final step^ aie Ihc'n to butt weld 
the two ends and to giind ofl .my 
burrs tlial may have appeared diuiiig 
the operation 

Grinder has an aecurale adjust- 
ment to compensate for abiasive 
wear Thete aie two special bush- 





mgs to guide the stuiiuled wiie to 
the gimder which squares oil thi' 
ends in order to make neater welds 
All wdrlng has been concealed within 
the fabricated case and a draft tube 
has been provided to remove grind- 
ing dust 

Machine ls supplied with a 3-kva 
air-cooled transfoirner and an 8- 
polnt variable switch foi cun on I 
legulaLlon Unit is foot operated, 
and butt jaws can be water-cooled 
for continuous service Metal from 
iV to in in diameter can be 
welded For butt welding other sizes, 
uuiUs are available with transform- 
ers ranging from 1 to 7'j kva ca- 
pacity. 


Toihurst "Centriforce" Washer 
Cleans Small Metal Parts 

A ccnlnlugal which washes, rinses 
and dues small metal parts in one 
machine has been announced by Tol- 
liiiisl Ccntritugal Dlv American Ma- 
chine & Mf'lals, Inc, East Moline, 
111 Known as the "Centriforce” 
washer this unit is designed lor uh' 
in machine shops and plating plants 
As n deteiiMuit washer, the machine 
wasiies screw machine parts with 
hot deteigeiiL solution to remove oil, 
grease dirt or fine chips. As a 

imspi tlie work i" spun In the centii- 
Jugal while a spiay of hut water 



swirLs Ihiough the parts As a diytr 
iu.se of sawdust is eliminated), the 
imiclune is revolved at high speeds 
while blasts of hot air are forced 
through and around the parts Up 
to 25 batches an hour aie handled in 
the unit 

Raintight Inclosures Developed 
For Type MO “Multi-breakeR ” 

The Square D Co, Detroit. Mieli . 
li.is developed a raintight Inclosure 
lor the 25-amp frame Type MO 
‘ MulLi-breakeR ” Tins inclo.sure is a 
galv annealed steel hood which can be 
used to inclose any standard sur- 
laee I'ype MO unit 

Co\pi IS removable for easy wil- 
ing Outside dimensions aie 7 in 
high, 4’„ 111 wide and 3'^ in deep 
PioMsion IS made for padlocking the 
cover 







Flat Top Die Trucks 

Feature Welded Construction 

Two new types of flat top die trucks 
have been announced by O Johnson 
Mfg Co, Dept K, 6027 W Roosevelt 
Rd , Cicero, 111 Of iigid electrir- 
WTlded constriiel ion, these trucl^s are 
made for long and uselul service 
The simplicity and ease of opcia- 
tion of these units is claimed to make 
them parliculaily valuable fni trans- 
ieirmg and supporting dies They are 
equipped wdth rubber cushioned 
heavy duty ball bearing casteis foi 
easy handling The No F-1 tiuck has 
a 28x40-111 table and a capacity ot 
3 000 lb The Nn F-2 has a 24x32-iii 
table and a capacity of 2,000 lb Both 
provide an adjustable table height ol 
liom 24 to 40 in 

Micro Switch Housing 

Is Explosion Proof 

All unusuallv compict housing lui 
the Micro Switch element has been 
develcqu'd by Mieio Switch Ctnp, 
Freeport 111 , especially loi use m ex- 
plosive atmospheres Measuiiiig only 
3 sV2'.x2 in. tliLs cxplosloii-prool 
housing is listed by the Underwriteis' 
Laboratoi u\^ lor hazaidous loeations 
ot Class 1. Groups C and D and 
Class II Group G These gioups in- 
clude atmospheres coiiLalniiig vapors 
ul ethyl ether, gasoline, alcohol, ace- 



tone, lacquer solvents, etc, and gram 
dusts 

Ti^pe.s of actuation available with 
this housing are roller arm with 
roller axis either parallel or at right 
angles to the arm. and a bullet nose 
pu.sh rod type All types have pre- 
cision characteristics with a maxi- 
mum movement differential of 0 001 
in Mounting space is kept at a mini- 
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rriEST after test — severe and exacting — determines 
the fitness of every item of material and workman- 
ship in a Milwaukee Milling Machine. 



A large staff of highly trained technical men is con- 
cerned solely with the constant testing, checking and 
inspection— at every stage of manufacture— that safe- 
guards Milwaukee quality and performance-accuracy. 

KEARNEY & TRECKER CORPORATION 

MILWAUKEE, WISCONSIN 




Model K VerUc 
Milwaukee 


KEA 


CER 




MerniMF 


mum by omitting feet and lugs and 
providing a pair of tapped holes on 
each of the four sides Removable 
cover plate provides access to termin- 
als supported on the switch element 
itsell Tills element lb the standard 
Micro Switch having a rating of 1,200 
watts at up to 000 volts a c 

Lincoln 400-Anip. Diesel Welder 
Has Gasoline Engine Starting 

Application of gasoline engine stait- 
Ing to iLs line of diesel driven aie 
welders has been extended to include 
the 400-amp model built by Lincoln 
Electric Co. 12B1B Coll Rd . Cleve- 
land Ohio This advance makes avail- 
able easy starting in any weather 
and perm ILs inherent economies of 
diesel drive in the various applica- 
tions for engine diiven welders in the 
larger capacities 

Gasoline starting is effected by a 



small auxiliary engine mounted above 
the diesel, which lb started bv means 
of a hand crank A belt drive, en- 
gaged by means of a clutch, connects 
the starting engine to the diesel 
Starting In extremely cold weather ls 
facilitated by having the cooling sys- 
tem of the small starting engine con- 
nected with that ol the diesel TIils 
permits warming up the diesel bv 
running the starling engine a shoit 
time and allowing the heated watei 
to circulate through the diesel Jacket 

Small Bench Grinder Sharpens 

Single Lip Routing Cutters 

A compact bench-type grinder for 
accurate sharpening of single-lip en- 
graving and routing cutters has b?en 
developed by H P Preis Engraving 
Machine Co , 157 Summit St . New- 
ark, N J This machine, known as 
“Panto” Model CO, handles tapered- 
shank cutters and straight -shank 
cutters up to L In in diameter 
Grinding wheel Is of the cup type 
2'j In in diameter, and Ls iittuchrd 
directly to the shaft of a totally in- 
closed ball bearing universal motor 
operating at 8,500 r p m Cutter-hold- 
ing spindle ls mounted in a swivel 
arm which Ls graduated for quick 
setting to any cutting angle or tapei 
Stop notches are provided for grind- 
ing three-cornered or four-cornered 


cutters While the cutter is rotated 
with the operator's right hand, the 
carriage is ied to the grinding wheel 
bv means of a feed screw actuated 
tne left hand 



Unit IS OL in long, 4'. m wide 
and 6 in high Weight i'. 13 lb A 
solid spindle ls furnished foi users 
of tapered -shank cutters only and a 
eollet spindle is available tor those 
using both tapered-shank and 
sli aighl-shank types 

P&W "Pilot" Plug Gage 

Enters Holes Easily 

Pratt & Whitney Div oi Niles-Be- 
mont-Pond Co, West Hartford Conn 
has made available a line of “Pilot” 
plug gages which are easily inserted 
in holes Instead ol being difficult to 



stall, tins plug gage can be pie- 
.sented lightlv at an angle and almost 
tails ill by itsell The eoiiibination 
of a chamler at the end and the 
angulai groove near the end permits 
easy entry, and the gage eentralizes 
itself, lines up and enteis without 
jamming Even when the plug is a 
very close fit it slides in without diffi- 
culty 

In addition to the time saved by 
speeding up the actual gaging opera- 
tion the “Pilot” saves additional time 
since it will not jam. thereby causing 
possible damage both to the work and 
to itself 

General Purpose Circuit Breakers 
Have Adjustable Trip Setting 

A line ol Type AB generril utillLy 
circuit breakers for inclosure, panel- 
board 01 switchboard mounting fea- 
turing an adjustable trip setting has 



been made available by Westinghou.se 
Electric fl: Mfg Co , East Pittsburgh, 
Pa These breakers, rated at 50, 70, 
90 and 100 amp at 250 and 600 volts 
a r 2 and 3 pole and at 125 and 250 
volts dc, arc especially adaptable to 
lighting and feeder circuits and to 
motor blanch circuit protection 

All breakers use the 100- amp 
frame, permitting physical inter- 
changeability The adjustable mag- 
netic trip permits very close setting of 
the bleaker for any tripping eurrent 
lioiii 3L- to 11 times the breaker's 
noimal rated current and enables the 
(up It) be set in the field under 
actual service conditions to give 
maximum protection to the equip- 
ment An inverse Lime thermal tup 
ol the bi-melallic type provides ade- 
quate protection for light overloads 
Inipi ovements over the older senes 
include use of a hot molded base 
and cover, a replaceable molded op- 
erating handle, and an external trip 
rating marker located in plain view 
on the breaker rover The moving 
contact arm ha.s also been redesigned 
to require minimum flexing of the 
slnint iiisuiing longer life 

Standard Duty Pushbutton Stations 
Announced by General Electric 

A line of geneial purpose one and 
tw'o button standard duty pushbut- 
ton stations announced by General 
Kleetiic Co. Schenectady N Y, ot- 
lei.s impi ovements in operation ap- 
peal aiice, and ease of installation 
Having m molded buttons, they 
aie similar in appearance to the 
G E heavy duty stations 

Buttons arc protected fiorn acci- 



dental operation by guard rings The 
words “Start” and “Stop” molded 
into the buttons are filled with white 
paint to make them easily readable. 
Further identification can be pro- 
vided on separate plates attached to 
the inclosure above thi buttoiLs 
Inelosures measure 4 1 ^'„ In. high. 
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How To Cut Steel 

with 

CARBIDE TOOLS 



Production men now preparing for the large production 
increase to come when the full force of the defense pro- 
gram reaches industry, will find much information of 
IMMEDIATE value in the NEW engineering bulletin, “Machin- 
ing Steel with Carboloy Tools/' 

It describes how to provide best machine conditions for 
machining steel with carbides, gives you recommended 
tool rakes; most efficient chip breakers and a simple way 
to duplicate them. Helps you to select correct speeds and 
feeds for all types of steel. Describes use of coolants, 
and takes the "guess-work” out of carbide grade selection. 

This new bulletin GT-123 will be sent to you f^ee upon 
request 


CARBOLOY COMPANY/ INC. 

11149 E B MILE BLVD , DETROIT, MICH 
Chicago • Clovoland - Newark • Pillsburgh • Philodelphia 
Worcesler, Mass 



One of more than 1000 Carboloy tool appli- 
cations at Gisholt Machine Co. — 80% of 
which are steel cutting. 


A New 12-Page 
Manual — Free 
upon request 



rj 


carbides 

it AH, lOM CARBIDES 
RBIOfiS 
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in. wide, and 2'/(j in. deep. They 
are made entirely of steel, consisting 
of a back and cover. Cover Is crimped 
over at the ends to overlap the top 
and bottom ends of the back, and Ls 
held in place by screw.s at top and 
bottom. Mounting holes are conven- 
iently located. 

Improved Diamond Tools 

Offered by Abrasive 

Abrasive Dressing Tool Co.. 1550 
Broadway, Detroit. Mich., has begun 
production of an improved line of 
diamond tools known as the “Red 
Band” series, positively identified 
with a brilliant rod band on the 
.shank. In addition to the “Oxide- 
Free” process which .secures the 
diamond In the tool, other exclusive 
production methods have been 
adopted to promote economy and 
long life. 

The No. 11 diamond tool is de- 



signed for versatility. It contains 
three rows of diamonds, precisely 
staggered and spaced to permit the 
tools to be used for single-stone 
dressing, or for cluster- type dressing. 
By regulating the drag-angle, a 
single stone or three stones may 
make contact with the wheel. It 
contains 11 diamonds, weighing ap- 
proximately 1.25 karats. 


Cowles Aluminum Cleaner 
Developed to Prevent Corrosion 

A general cleaner for aluminum 
parts of all kinds has been added to 
the line of metal cleaners manufac- 
tured by Cowles Detergent Co., 7016 
Euclid Ave., Cleveland, Ohio. Iden- 
tifled as Cowleys AE. this mildly alka- 
line cleaner has been especially de- 
veloped to prevent corrosion of non- 
ferrous metals. 

Mlrror-flnlshed surfaces of alu- 
minum are said not to be visibly af- 
fected by an hour’s exposure to con- 
centrations of this cleaner os high 
BUS six ounces per gallon at boiling. 
AE cleaner has been compounded to 
produce in solution the high colloidal 
activity and proper balance of de- 
tergent anions necessary for the effi- 
cient and safe cleaning of aluminum 
parts from accumulations of shop 
dii't and drawing and cutting oils. 
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It is customarily used in concentra- 
tions of three to six ounces per gal- 
lon of hot water. Parts rinse freely 
and after drying are ready for 
further finishing or assembly. 


Magnetic Brake Holds 

Gearless Cable Reels 

A magnetic brake for use on open 
type vertical axis gearless cable reels 
to prevent the cable from unwinding 
due to power failure has been made 
available by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. Brake 
is rigidly mounted on the reel motor 



frame in such position th.at the brake 
shoe contour is adjacent to the inside 
of the reel drum. As long as power 
is applied to the reel, a magnetic 
holding coil in the brake holds the 
shoe away from the drum. When 
power falls, the coil is de-energlzed 
and the brake shoe is projected, by 
means of a .spring, against the drum. 
This immediate stopping prevents the 
cable from unwinding and snarling. 


Electric Remote Control 

Available for “Varidrives" 

U. S. Electrical Motors, Inc.. Dept. 23, 
80 34th St., Brooklyn, N. Y., has devel- 
oped a system of electric remote con- 
trol for the U.S. "Varidrlvc” motor. 
This system inake.s po.ssible automatic 
control of the take-off shaft speed by 
means of a thermostat, float switch 
or other control. 

The control consists of a small 
worm gear reducer mounted on the 
“Varidrive” control case and con- 
nected to the control shaft which 



changes the speed. The pilot motor Is 
operated by a thermostat, float switch 
or similar control through a cyclic 
relay or process timer. The thermo- 
stat or float switch controls the direc- 
tion of speed change, while the cyclic 
relay governs the rate of change. 

Guth Fluorescent Fixtures 

Make Maintenance Easy 

A fluorescent lighting fixture devel- 
oped to provide better maintenance 
as well as efficient light control has 
been made available by the Edwin F. 
Guth Co., 2615 Washington Ave., St. 
Louis, Mo. Known as the Utility ‘Tlu- 
O-Flector,” this unit provlde.s a sep- 
arate inner reflector and a protective 
steel housing, the reflector being re- 
moved by unscrewing two large 
knurled nuts. With extra reflectors at 
hand, maintenance crews simply take 
down the dirty reflectors and sub- 
stitute clean ones, Time Is saved, the 
cleaning operation is safer, and a 
much better cleaning job is achieved. 

Reflector Is made of aluminum fin- 
ished by the Alzak process. Outer 
housing is of heavy gage steel which 
Is rust-protected. High power factor 
lamp control and accessible starter 
switches arc secured in the hou.sing, 
leaving the reflector free for better 
maintenance. 


NEW MATERIALS 


Jessop Free Machining Steel 
Has Non-Magnetic Properties 

A non-magnetic fro(^ machining alloy 
steel pos.sossing low magnetic perme- 
ability with superior mechanical prop- 
erties has been developed especially 
for the electrical industry by Jessop 
Steel Co., 595 Green St., Washington, 
Pa. Another desirable property of this 
.steel Is iUs high electrical resistance, 
which considerably reduces eddy cur- 
rent losses. 

Shown in the illustration is a piece 





of electrically magnetized iron at the 
right and a piece of Jessop non-mag- 
netic steel at the left. Note that the 
lines of force (shown in iron filings) 
are all directed to the Iron sample 
at the right. In the annealed condi- 
tion, this steel has a tensile strength 
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New Alloy Steel Has Longer Life 
For Heavy Duty Applications 


of 80,000 to 110,000 lb poi .sq iii , a 
yield paint of 35,000 to 60,000 lb per 
sq in, 2-in elongation of 25-50 pt»r 
cent reduction of area of 30--60 per 
cent and Izod impact \rilue .it mom 
temperature of 80 it -lb 
It is claimed that thcs nnn-mag- 
netic steel can leadily be formed 
welded, machined and blanked It can 
be used m translormei controllei 
switch covers entiance piates spac- 
ing bars and fingers and numeious 
other paiLs of elecliical equipment 


Practical Molds for Plastics 

An Intel change of illiLstrations in the 
aiticle “Practical Mjlds mi Pla.stits 
(AM — Vol 84, page 489) has been 
called to our attention by Mi Leh- 
mann, author of the article Tlic 
drawing shown on page 489 should 
appear with the caption for Fig 3 
on page 490, while the lllustiatlon 
now shown with this caption should 
be shown on page 489 with the cap- 
tion foi Fig 1 


TRADE 

PUBLICATIONS 


ACCESSORIES The AlU'ii M.inu- 

factuiing Co Hailloid Conn has 
just published a listing ol die mateis 
accessoiies In Pamphlet 119 

ALLOY STEEL Jessop Sleil Co 
Washington Pa discusses in an R- 
page folder the applu aliens of *Tiu- 
forn ’ oil-hardenmg iioii-sluinkable 
alloy tool steels 

ARC WELDING ELE( TRODES 

Booklet No ADW-IB issued by Wil- 
son Weldei & Metal Co Inc , CO E 
42iid St , New York, N Y contains 
24 pages illustiatmg aic welding 
electiodes 

BEARINGS A 76-page catalog No 
400 circulated by Johnson Bron/e 
Co Now Castle. Pa offers a piogres- 
sive size listing of bearings 

BEARINGS The Bunting Brass cHc 
Bronze Co , Toledo Ohio nas issued 
a general catalog of beaiings avail- 
able from stock 

BEARINGS A 112-pagP booklet dis- 
cussing the factors to be consideied 
m the selection of anti-fnctlon heal- 
ings is offered b> New Departuie 
Division General Motors Corp , Bris- 
tol, Conn. 

CARBON TOOL STEELS Allegheny 
Ludlum Steel Corp, Pittsbuxgh, Pa 
has just published a loldei on the 
subject of Straight Caibon Tool 
Steels 

CENTRIFUGALS Three booklets 
have been issued by the Tolhurst 
Centrifugal Div ol the American 
Machine & Metals, Inc , 100 Sixth 
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SPEED UP YOUR WELD 
ING OF HIGH STRENGTH 
LOW ALLOYS WITH 



ELECTRODES 


♦ 



SPECIALLY DESIGNED FOR CARBON- 
MOLY,COR-TEN,MAYARI,CROMANSIL, 
2%-3r. NICKEL AND OTHER STEELS 

The MureA line includes a group of specially 
developed rods designed fo produce welds 
wiTh Tensile itrengThs ranging From 70,000 
to 100,000 Ibi per sq in , duclilities of 
20% To 30% and corrosion and heal resisl- 
ing qualiliei makhing closely any of Ihe 
more widely used new sleels Because of 
Their excellenT deposilion rales al high 
amperages, Their ease of handling by 
skilled welders, and ihe assurance Ihey 
provide of cleaner, smooTher deposits Ihey 
sTep up welding speeds and help hold 
down costs. 

Ask To hove MureK Electrodes demon- 
strated on your high strength — low alloy 
applications A note To the nearest M & T 
office will bring a representative promptly 

METAL A THERMIT CORPORATION 
120 Broodwoy, New York, N Y 


Albany ■ Chicago ■ Cincinnah 

Dvlrolt ■ Minnnapolis • PiMiburgh 
So Son Francisco • Taranlo 



A COMPLtTt LINE EOH EVERY 


W I I [) I N t. APPLICATION 

Inyvitrgetv Th»rmil Wn/ding too — in 
i/j« 190? For hrovy repair work, 

crankthafli houiingi Framsi, etc 


Ave , New York. N. Y which des- 
cribe the application of centrifugal 
lorce to the drying, enameling and 
galvanizing of metal products 

DOUBLE STRENGTH STEEL A 40- 

pagc liiustralfd calalog No uriO rii- 
nilali'd by Rnpublir SIim’I Coip, 
Cleveland, Ohio, discusses the de- 
velopment and application of double- 
strength steel 

DUST CONTROL Bulletin No 270 
circulated by American An FilLei 
Co , Inc , Louisville, Ky provides in- 
formal ion regarding •Roto-clone ’ 
dust control 

DYNAMOMETERS A 4-page illus- 
tiated folder No GEA-2924 describ- 
ing inductor type dynamometers is 
being circulated by General Electric, 
Schenectady, N Y 

ELECTRODES A 12-page illustrated 
booklet No 2f>-645 offered by West- 
inghouse Electric ^ Mlg Co , East 
Pittsburgh. Pa, desciibes ae and 
dc “Crucible- Weld ’ FU'xarc welding 
electrodes 

END MILLS A 4-page pamphlet 
No 109, issued by Goddaid 6c God- 
dard Co . Tin . Detroit. Mich , illus- 
trates the construction and operation 
ol “Spi-Rate" end mills 

GEAR CHEf’KING National Broach 
6c Machine Co , Shoemaker and St 
Jean, Detroit, Mich has published an 
eight-page pamphlet which discusses 
the testing ol gears lor noise 

GEARED DRIVES A 34-page illus- 
trated booklet, issued bv Westing - 
house Electric 6l Mfg Co East Pitts- 
buigh. Pa, desciibes the leatuies ol 
geared diives. 

GEARS Brad Foote Gear Woiks 
1301 So Cicero Ave . Cicero 111 notes 
prices of all sizes ol stock gears in its 
1940 Catalog No 110 

GRINDING “The Use of Abrasives 
for Removing and Finishing Metals 
Is the title ol a loui-page bulletin 
P’orm No G-4515, recently published 
by Cincmiiati Milling Machine and 
Cincinnati Grinders, Inc Cincinnati . 
Ohio This bulletin was prepared by 
George Biniis and discusses the fac- 
tors affecting grinding operations on 
various types of machines The bulle- 
tin should be interesting and helpful 
to those executives in charge of 
gi Hiding machine operators and ap- 
prentices 

LEATHER LINK BELTS Booklet 
No A-13 circulated by Alexandei 
I Bros . 406 North Third St , Philadel- 
I phla. Pa illustrates the application 
ol dupk*x leather link belts 

LEATHER PACKINGS A 20-pagp 
catalog issued by E F Houghton & 
Co . Third, American and Somerset 
Sts , Philadelphia, Pa. dlscus5e.s the 
application of leather packings. 


MATERIALS HANDLING Catalog 
No. 21 circulated by Lewis-Shepard 
Sales Corp , 295 Walnut St., Water- 
town, Mass . describes 175 items of 
I hen line of materials handling 
I'rpupnient 

PLANER DRIVES An H-page book- 
let No B-2214 circulated by Westing- 
house Electric & Mlg Co , East Pitts- 
burgh, Pa , describes variable voltage 
planer drives 

POWER SQUARING SHEARS Ni- 
agara Machine 6c Tool Works, 637- 
697 Northland Ave , Buffalo. N Y 
illustiates and discusses power .equal- 
ing shears in 23-page bulletin No 
72-A 

PRESS BRAKES The Cincinnati 
Shaper Co , Cincinnati, Ohio, des- 
cribes the construction design and 
operation of press brakes in a new 
bulletin 

RELAY Leaflet No GEA-2902B cir- 
culated by General Electric Co 
Schenectady, N Y offers illustrated 
mtoimation regaiding a vacuum- 
tube tuner 

RESINS A booklet which desciibes 
the fubruation of i esins by cominun 
woodworking and metal working 
methods, has just been issued bv 
Union Caibide 6c Carbon Coip 30 
E 42nd St, New York. N Y 

ROLL GRINDERS A ] 2-page book- 
let circulated by Mesta Machine Co 
Pittsburgh, Pa destiibcs the con- 
struction and ppifoimance of roll 
guilders 

SAFETY SWITCHES Westinghousp 
Electiie 6c Mfg Co, East Pittsburgh 
Pa, desciibes in leaflet No 29-550 
its safety switches for Industrial and 
general purpose application 

SHAPERS Illustrated catalog No 1 
offered by the Cincinnati Shaper Co 
Cincinnati, Ohio, desi'ribcs thou 
ramd traverse high speed shapers 

SMALL TOOLS Catalog No B cal- 
culated by th(' Weldon Tool Co , 
Cleveland, Ohio, contains a 73-pago 
listing of all its stock tools 

SPRAY GLTNS A foui -page folder 
circulated by Master Metal Spray, 
Inc , 2527 Magnolia St , Oakland. 

Calif., discusses the operation of 
metal spray guns and moisture 
separators 

SPRAY PAINTING EQUIPMENT 

The DeVilbiss Co , Toledo, Ohio, has 
Just published ti handbook titled, 
“The ABC of Spray Paintmg 
Equipment “ 

TUBE EQUIPMENT Bulletin No 
40E issued by The Parker Appliance 
Co . 17325 Euclid Ave , Cleveland, 

Ohio, contains instructions and a 
price list concerning tube bending 
equipment. 
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TURRET LATHES Circulated by 
Glsholt Machine Co , Madison, Wls 
is a new 40-page booklet which 
describes standard lools for tiiriet 
lathes 

V-BELT DRIVES A new V-hell 
guide, lorin No 325, has been issued 
by L H Gilmer Co , Tacony, Phila- 
delphia, Pa 

WELDING ACCESSORIES Mine 
Safety Appliances Co Bradduck 
Thomas & Meadf> Sts, Pittsburgh 
Pa . illustrates a new one-piece model 
welding helmet and accessorie> in a 
four-page folder 


PRECISION 

maintained! 


NEW BOOKS 


Principles of Mfchanism T/nrri Edi- 
tion — By F Dyson lecturer ni mc- 
r/;a7iira/ enc/nicerinq. City aiid Guild 
(Engineering ) College Imperial Col- 
lege of Science and Technologp, Lon- 
don 3(]J pagers Oj/o7ff Vnivei^ity 
Pies.s, 114 Fifth Ave New York $4 Jj 

The theoiy ol iiniclnnes rathei Limn 
the practical application oi macliine 
design IS the object of this \'o]ume 
While it ks recogni/cd that tlie stii 
dent and the giaduatc engineri otten 
find gaps between theoretical con- 
cepts and the technique ol put turn 
them into practice this ground lias 
been thoroughly coveied by main 
volumes on maehine design 

The third edition fallows the same 
geneial arrangement as those winch 
pieceded it but has two iiew' .sections 
on advanced w^uik New material in- 
cludes data on planetarv geaiing 
pi p-splectivr geai boxes acceleiation 
of a piston, mathematical analysis of 
a follower in contact with a cam 
face and acceleration diagiam foi 
a quick return motion 

Examples aie provided for piacli- 
cally all the points i overed 


Fahhication oi U S S Stainll.ss 
SiCFLS^- Prepared by United States 
Steel Corporation Subsidiaries 9^ 
pages Published by Carnegie -Illinois 
Steel Corp Pittsburgh , Pa $1 

Thus practical bonk, which discusses 
the welding, riveting, soldering 
machining cutting, tormlng, anneal- 
ing, pickling, surface finLshmg and 
protection of the varioiLs USS stain- 
less steels, is divided into three com- 
prehensive sections The technical 
and practical aspects of stainless 
steel fabrications are dksriissed in 
detail Austenetic, ferritic and mar- 
tensitic stainless steels are treated 
separately and m detail 

Part I Ls devoted to welding, rivet- 
ing, soldering and joint design, and 
includes a senes of diagrams illus- 
trating the variou.s joiiiLs commonly 
u-^ed in fabricating stainless steel 
The application of these joints are 
discussed in detail and their efficient 
use is described Part II takes up 
machining, cutting, forming anneal - 


"A^ONAftCH' l ATHt — fe*d lo 
wayi, cross slide, apron bearings 

• High tfohdardt of machine 

,,, occurocy, 'vorsoHiity and spaod 

ii become of maximum value only 
J when they are MAINTAINED. 

ur-lubricolod mochinei ore 
^ protected for llfel Beoringi, 
slides, gears ... to each Bijur-fed 
oil-film it individually needs. 
Aulamoticallyi Far a doy's bigger output of higher quality work 
. . , for savings on maintenance . . . standardise an BIJUR. 
BUUR LUBRICATING CORPORATION, Long lilond City, New York 

I nil 

BlIlJR 

V sr 

AUTOMATICALLY ^»««^LUBRICATION 





MEMO 


The (orred ; 
oil film 
to each 
individual 
bearing... 




MAKE SURE THOSE 
NEW MACHINES YOU BUY 
ARE AUTOMATICALLY 
LUBRICATED 
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"DOALL is the 

OUTSTANDING MACHINE 




compartment 


Service Die & Engi- 
neering Company. 
Detroit, made this 
complete die on the 
DoAlL It is used 
to make the glove 
on the instrument 


panel of a well-known automobile. 



DIE — 2 V 4 " thick mild Bleel was 
BQWdd out in 1^/4 hours. 

pad U' 2 " thick air die Bleel. 

sawed out in 2^2 hours. 25 
pounds of sleel were saved. 

STRIPPER V-i' cold roll, 
sawed out in 45 minules. 




KNOCKOUT— =>/i" cold roll, 
sawed oul in 30 minutes. 

CAM DRIVES— on the DoAll 
table- -2 V 2 " oil hardened tool 
BleeU sawed oul In 20 minutes 
each. Later they were welded 
to base. 


Two DoAll Contour Machines 
and one DoAll Band Filer are kept 
busy 24 hours a day in this modern 
plant. 

The DoAll is a moderately 
priced, rugged machine tool that 
replaces shaping, milling and 
lathe work with enormous savings 
oi time, labor and metal. 


Used In large and small plants In 30 
countries by manulacturera of all kinds 
of metal goods, machine parts, dies and 
tools, appliances, equipment, motor cars, 
airplanes, also by ship builders, railroads, 
arsenals, etc. 


FREE — 

Nsw Handbook on Contour Machining — 158 pagas 
of valuable metal working halpf, 

CONTINENTAL MACHINES. INC. 

1310 S. WaikinKlon Ave., Minnespolia, Minn. 


1 ] Send data on the DoAll AM-8 

n Send Free Handbook 

Name 

Address 


111?: and pickling operation,^. Recom- 
mendations as to equipment, temper- 
ature.s, solutions, etc., are presented. 
Surface finishing and protection are 
dlscuiwsed in Part III. Standard mill 
finishes are described and the opera- 
tions and equipment involved in de- 
veloping desired finishes are covered 
in detail. Laboratory corrosion data 
covering a wide range of chemicals 
and acids are presented for four 
types of stainless steels and the 
chemical, physical and mechanical 
properties, with notations as to 
abrasion resistance, cold forming and 
welding, are tabulated for nine types 
of sLainle.s.s steels. Copiers of this 
book may be secured from the offices 
of the Carnegie-Illinois Steel Corpo- 
ration, American Steel & Wire Co.. 
Columbia Steel Co. or the National 
Tube Co. 


Production Management — Written hy 
A. M. Simons and reviewed by Henry 
Post Dutton. 588 pages. Published 
by American Technical Society, Chi- 
cago, III. $3.50. 

Production problems today are so 
complex and demands upon manage- 
ment are so varied that successful 
industry must employ the highest 
grade of profe.ssional ability. The pro- 
fe.ssion of industrial management, 
rapidly Is being filled by men wlio 
have supplemented personal experi- 
ence with organized education. Tills 
book has been prepared to aid the 
student of industrial management in 
.solving production problems. 

Written primarily for the student, 
and not too technical in iLs language, 
this volume covers practically all of 
the phases of production manage- 
ment in ea.sily understood language. 


Machine Design Drawing Room 
Problems — By C. D. Albert, Profes- 
sor of Machine Design. Cornell Uni- 
versity. 441 pages. Published by 
John Wiley ct 5ons, Inc., 440 Fourth 
Ave., Hew York, N. Y. $3.50. 

In this third edition of "Machine 
Design Drawing Room Problems" five 
of the seven design problems of the 
.second edition have been retained 
and revised, the three reference 
chapters of the second edition have 
been expanded to six chapters and 
f^lmo.st entirely rewritten, and eight 
new problems and four new refer- 
ence chapters have been added. The 
arrangement of the chapters also has 
been changed. The first •fourteen 
cliapters consist of an introductory 
chapter followed by thirteen chap- 
ters, each of which is devoted to a 
design problem. The last nine chap- 
ters are reference chapters so ar- 
ranged that the major part of the 
information in tabular form is in the 
last two chapters of the book. The 
design problems are arranged prac- 
tically In the order of their length 


and the time required for their solu- 
tion. The notation has been changed 
throughout to agree with that u,sed in 
the more recent books on mechanics 
and .strength of materials, and also to 
af^ree, so far as possible', with the 
recommendations of the American 
Standards As.sociation. 

Full LLse of drawings and photo- 
graplLS is made throughout the text, 
with tabulated data being u.spd wher- 
ever neces.sary. Each problem deals 
with a specific piece of apparatus in 
common use* and Is designed to bring 
out certain .si^ecific factors in 
machine design. The author pre.sup- 
posfis a knowledge of kiiiemalic.s, 
mechanic's and engineering drawing 
and ofiers in this book complete ma- 
terial fur a drawing room course in 
general mcichlne design. Tlie author 
assumes that a separate recitation 
course Is to be given based upon some 
standard text on general machine 
design, 


Induction Motors — By S. Gordon 
Monk, head of Electrical Engineer- 
ing Department . Plymouth and Dav- 
enport TeclinicaJ College. 14() jKtges. 
Di.'iiribuli'd by The Chemical Pub- 
lish ing Co., Inc.. 148 Lafayette St., 
Hew York, H. T. $2. 

Published in England, this cloth - 
bound volume, according to tht* 
author, i.s intended as a general sur- 
vey of the properties and applications 
of induction motors. It Is not in- 
tended to be exhaustive, and the de- 
sign part of the .subject has only bei'n 
lightly touched upon. The funda- 
mental principle.s and properties of 
induction motors have been the main 
concern of the author. Examples for 
student use are giv(‘n at the end of 
each chapter. Answers to these ex- 
amples are listed in the bae.k of the 
book. 


TO THE EDITOR 


Why Not Summer- School Training? 

Dear Sir: 

Your editorial, “Bewildered. Not 
Lost!", interests me very much, and 
has led to the following comments: 

Granted that it takes some years to 
make a skilled craftsman, neverthe- 
less it has been demonstrated that 
high-school graduates, carefully 
chosen for intelligence and mechani- 
cal aptitude, can be taught in a short 
time to perform efficiently many 
types of work in the skilled classifi- 
cations, if they are given adequate 
instructions at each step, followed by 
close and continued supervision. 

In many of our industrial centers, 
the public vocational high schools 
close their doors about the first of 
June, leaving idle for three months 
equipment worth hundreds of dollars. 
Ls there any good reason why indus- 
try could not select and send young 
men to these instlLutions for an In- 
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tensive course of instruction during 
this three-mouth period? Cannot 
promising young men with some ex- 
perience be sent to these schools at 
night to further their knowledge, skill 
and experience? 

True, the number trained in this 
manner would be small; but at least 
we would have a few more workers 
who had been properly trained in the 
operation of machine tools, and a few 
more who had a start toward the 
higher skills. Here at least Is a po- 
tential source which should bo Inves- 
tigated, and it is time the fields of 
industry and education were brought 
closer together. 

Another thought; In many plants 
there may be equipment in the tool 
room or maintenance departments 
which Is not being used 24 hours a 
day. Is there any good reason why 
at least some of this equipment could 
not be used for training during the 
second or even third shift? 

Tills, of course, brings up the prob- 
lem of obtaining instructors; but if 
this problem is analyzed we find that 
by selecting the right men. a short 
course in training would leach them 
the fundamentals of imparting their 
knowledge to the other fellow. 

The success of such programs 
would depend on three points: first, 
the selection of the young men; sec- 
ond, enough instructors to provide 
adequate instruction followed by con- 
tinuous supervision; third, work pro- 
duced, tools used and working condi- 
tions should approach as near as 
pos.slble the actual conditious found 
in industry. 

Quite naturally production is one 
of the first thoughts of management: 
but production depends on workers, 
and perhaps management needs to 
give first place, for the niomenl, to 
training future skilled craftsmen. 

It Ls a tough problem, but it can 
be licked If enough thought is given 
to the Job now. before we find a 
real emergency on our hands. 

Yours very truly. 
Carroll John Groom 
Director Vocational Trainni(/ 
The Hoover Company 
North Canfo7i, Ohio 

The Pen Is Mightier . . . 

Dear Sir: 

Your editorials are a.s importanl as 
the excellent data inclosed and as 
the fine, modern equipment you ad- 
vertise. The coordination of the 
machine to meet our human needs Is 
, worthy of substantiation. Your edi- 
torials can do this. 

I want you to know my father was 
a reader of American Machinist when 
it was just a twinkle in the printing 
presses’ eye. Through his influence 
the sons learned to read it too, and 
that’s just the points— a periodical els 
well organized and written in 
language which all laymen can 
understand should be in the hands 
of the youth with a love for things 
mechanical. Tlie thrill of self-educa- 


tion and accomplishment can go a 
long way toward the solution of our 
present and future problems. You 
are doing good work— keep it up. 
Sincerely yours. 

H. M. Brightman 
Assistant to President 
Columbia Steel 

Shafting Co77?pcrn3/ 
Pittsburgh . Pa. 


SEEN and HEARD 


JOHN R GODFREY 

Skull Cracker Tups 

Skull cracker head.s, or “tups”, are 
usually of ciist IroTi or steel. But one 
scrap yard at least uses pieces of 
steel that once did duly as parts of 
the main shafts of steam engines 
that have gone the way of other 
ob.solete machinery. Thei e are several 
sizes of these tups in use by the 
Alamo Iron Works In San Antonio, 
Texas, and are selected according to 
the size and character of the scrap 
to be broken up. They also use several 
sizes of €a.st tujxs. The wear or dam- 
age to these tups Ls more rapid than 
might be imagined and replacement 
is frequently necessary. 

Taxes by the Hour 

The Old Man was walking through 
the shop one day wdien one of his 
best lEithe hands, Sam, said, “I’ve 
been reading a lot about the high 
taxes that everybody is supposed to 
be paying in this country and I was 
just wondering how much our com- 
pany pays to the government.’’ 

“Well, I don't know exactly Sam, 
but I think we pay about one quarter 
of a million dollars a year,” said the 
Old Man. “I’ll look it up for you and 
give you more exact flgure.s to- 
morrow.” 

The next day he told 3am that the 
actual amount of taxes paid last year 
by the company had been 23 cents 
for every hour worked by each em- 
ployee. 

“You mean to tell me that for 
rvery hour you pay me the govern- 
ment gets 23 cents? If that Ls the 
case we ought to do something about 
it.” 


Low Powered Shop 

One of the best ways of realizing 
the small amount of power used in 
machine shops 50 years ago, is to 
use the automobile cus a yardstick, 
It was common for a three or four 
story shop, employing from 50 to 60 
men, to be driven by a 25-hp. engine, 
usually in the basement. How much 
of this power was used up in belts 
and line shafting is anybody’s guess. 
Now the cars the men drive to work 
have over three times this power 
under the hood. 
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For 39 yoorf HOWEU hot tiMidoUxod on 
polyphafo motor* for Induitrlai drWoi. We 
build fhoto motor* with any oloctrlcol and 
mochonUol *horactorl*ttes fo^qjulrod. In slio* 
Vi to ISd NK 

Sr4M04|IP OPFFf ttPf MOTORS, 
Typo $€, oro rocommondod for normol 
soryico condltlont furnishod with 
either •Itove or boll boorlnp*. 

rOTALlir.INCIOffPi FAM-COOLSb 
MOTORS, type K wtfh boll beorings, 
ore widely ufed whore duit*^ fume* 
or moliture moke ordipory open moteri 
ihort lived. Totolly-encloied feoture 
protect* alt working port*. Fon cooling 
prevent* overheating In the most 
itrenuous service. 


> 

EXnmPLES OF PRECISIOih 

One in a Scries of AriverfijcmenPS/ "HOWELL 
Alofors in the Mahlng" — showing how modern 
precision standards maintain HOWELL quaf/ty. 









Here's Our PRECISION METHOD of 
Eliminating Destructive Vibration 


A static balance of the rotor is not good enough at HOWELLI We subject every 
rotor assembly to a DYNAMIC BALANCE TEST, using the most sensitive testing 
equipment obtainable. Testing procedure Is shown above. Each rotor assembly 
is operated at approximately the rated speed of the completed motor — the 
stroboglow lamp showing exact location of unbalance ^ the electronically 
operated meter indicating amount of unbalance. Correction for balance is made 
possible by this accurate information. 

The precision’halanced HOWELL rolor assembly SAFEGUARDS your machine 
tool performance by eliminating drive vibration. It also insures longer motor 
hearing life, ^ x ^ x 





Vour motor ra- 
qulramanti— ora thmy 
jMlandard or ipaclofT Wholevar 
your naadi, tha HOWELL orgon- 

I lxatlon If fuRleiantly Raxibfa fo 
maaf fham EXACT LY, and on 
Hma, Wrifa us today, outlining 
your partUular driva problami 
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American Machinist 

Announces Its 

ANNUAL METAL S 

October 16, 1940, featuring 



1. SHOW-IN-PRINT; Descriptions of new equipment to 
be displayed for the first time at the Metal Show In 
Cleveland, October 21-24, 

2 . WORKING OF COLD-ROLLED, SHEET CARBON 
STEEL: Ninth in American Machinist's series of special 
sections on the Working of Materials — Including 
detailed data on punching, drilling, forming, welding, 
annealing, preparation for finishing, etc. 

3. APPLICATIONS OF HEAT-TREATING IN MUNITIONS 
MANUFACTURE. What's new in heating and heat- 
treating — practical hints applicable to many jobs. 

4. APPLICATIONS OF WELDING IN MUNITIONS 
MANUFACTURE. A special picture-caption story of 
latest adaptations. 
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WHAT’S IN THIS ISSUE 


OLD GRINDS 

arc not so good for ncvs t\pc 
cutters especially those tipped vMih 
carbide Hilf the secret of the phe 
nomenal performance of c irhide 
tools lies in precise lontrol ol tlic 
cutting edge angles In his second 
article on grinding i irbide cutters 
I red W Lucht of C aibolo) tells 
how to sive both time and monc) In 
chminUing cut md try methods His 
advice is on page h'iH 

FOR DEFENSE 

Amciicis delensc needs cm be 
summed up m ihrcc woids men 
machines munitions Methods uJ 
converting m idccjuitc imnunt ol 
tlie toiinlr} s v ist minpovvci into m 
ellectiv t milit ii> louc ucdub 1 cin^ 
debited m Icgislitivc chmibcis in 
offi cs in ilmosl ever) home tliiou^h 
out the 1 md 1 he gicill) moic com 
pile ited jnoblem ol muhmes I ulh 
iTnchinc ol w ii md mulimcs to 
md^c those muhiius is be me 
thrished out li) milil ii) cxpciis md 
mdustiiil luthoiitics Aiul nuimtions 
mmufuluie is not onl) 1 cine rushed 
but the teclinic|ut is being slieimliiutl 
as well Shops the lountr) over iic 
urged to fuiiiliiii/e themselves with 
problems oi miteiicl production lo 
this um the seition beginning on 
pigc (^(^l IS decile ited 

This section is known is the Ar 
inamcnl Section ol A mirk AN 
(HiNisi Schciluled to ippeir in m'- 
tuall) ever) issue until tin present 
dclense ciisis is pisl this section will 
give tingible sptcihc dctiils as to 
how can mmiif clurc various 

Items of militir) iinpcjrtiiue The 
first section for instince tells hu 
to mm shells not just how 

an arsenil mikes them It is no con 
den sc d outline either but con tuns 
twelve (') iges jimmed with lecom 
mendalions mil del ids ol the tooling 
involved Though the methods de 
’ scribed were worked out it T rmkford 
Arsenal they can be applied by an) 
one making this t)pe of shell 

INGENIOUS 

Production of training plane en 
gmes is cjuadruplcd b) tlr use ol in 
geniOLis tooling set ups We ejuote 
from page 6*)^ Doubling tripling 


c|uulruplm^ urentt engine produc 
ion IS nc) news these di)s But when 
It s done without ipprcciable e\pm 
sion of glint ticilities th it i news 
If i pi me engine miker cm do it so 



WALTER MILKA 


f'l odiK fio i iiniDtKfii of Kin 
Hi I Moio) \ It ols Jio I on c / iff/ 
t n</nn j^i oiim Inn ijitodni d 

liJi Ilf fit nini ( than iiu/t iinni 
It d II / \ I iif^ 

L 111 m)onc Isc An)onc else tint is 
whos swingin^ lioin sin ill lol open 
tion to considciibl) ircitci jsioduc 
lion M ikim ihcihmgeovcF involves 
i lew he 1 1 1 he s but nolhing th il in 
telligcnl pi inning (mdmi)be i little 
Mk I Scll/c 1 ) won t uic W die i 
MiIki jioluctinn mmi^ti ot Km 
nci Mulois the lompui) uiukr dis 
lussion is m i position to otfci con 
side ddc oncnlc ulv i c on the siil 
jeet In I ixiuits Step Dp Output 
111 il()( s just tint 

GOOD INDICATION 

If b) now )Oii Invent become cn 
grossed in ( ( Street s scncs on 

me isurcmc nl for j'lroduc tion it s high 
lime )ou wcie digging out those bick 
issues md catching up I ui Ammu 
(AN Machinist publishes no s)nop 
ses of preceding ch ipters This issue s 
instdlmenl wlucli begins on p igc 
6‘i6 to oui mind is jneked with ome 
of the most useful mrorirntion so tir 
If discusses the construction md op 
erition of dial indic itors including 
in mil) SIS of fheorcticil errors md 
pnclitil coinpens itions Which is ill 
to the good when it comes lo get 
ting miximum aceuricy out ol those 
useful little indie itors which are dul) 
becoming still more useful 


PHOTOPHILE 

^hich in ucordimt with 
ster, might mein a lovri cif photo 
graphs Of it )Oufc in )Oiii best 
punning lorm i collection ot pholo 
graphs In either c isc v^’^i nii\ pos 
sibly be thinkful tint tint w is tlie 
title we rejcilcd m luoi ol Siiop 
Shots, a depiitmcnt lelitivelv new 
to these piges like Slicirt (cits /nr 
the Small Sluij'’ which hive become 
so populai Shop Shots will ippen 
every now uid then lo round out 
our cditoriil content will depict van 
ous time mont) md Icmpei suing 
devices woiked out m ill kinds ot 
pilots Urge md snnll On jsigt 
()62 we I'tresent the second biUh 

COMING 

I anks b\ the ton li u e pi i) ed in 
import ml put m World ii II 
Whit is the Dnilcd Stilts doing m 
d e w 1 ) ol t ink lit \ e lojunenl ^ Well 
Ko k Islmd Arsenil loi instinct u 
pie sent is jsroduemg kombtl c irs ind 
medium (inks which illci minor 
bugs hue betn ironed nut will juob 
ibl) be built 111 ju u itc pi int s ilso 
W Inl in thisc tmks like ^ How ut 
tlic) m ule W li it IK some of i I k 





' » ‘'.I • ‘ •'S ' ' ' " 

M 2 

i\ flit 1 / III] ^ ( lilt nil di \](l 
luifnni jni tlii\ nitdmiii (mil Tc/ffc/f 
i\ /Ua fu HU) p) tohu t d of (in hod 

f \lond h s( mil I lo i if s nnuh 
lc ill It (It fmlt (I 1)1 fh lit \ I h nia 
nu nt S f ( fion of Inu i k nil l/u 
(liinisl \i III d oh d j n St/hnihtf 

jiroduction problems^ These md 
other vital ejueslions will soon lx 
nnsvsercd m i fortfuommg irtule on 
tank manufactuie I ook for it in an 
early issue of Amirkan Machinist 
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Pipes... Tubes... Posts 


. . . are easily and accurately formed 
on Cincinnati Press Brakes. 

Cincinnoti Press Brakes are also used 
for crimping sheet and plate before 
rolling to eliminate flats at seam edges 
of rolled shapes. 

Write tor recommendations 
on your job. 
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Fixtures step up output 


BY WALTER MILKA PRODUCTION MANAGER KINNER MOlL^^L INCORPORATED 


Production of training plane 
engines is quadrupled by the 
use of some ingenious tooling 

IN Tin ol An ilomcs 

Ut lousiness KinncrMolois Incorpo 
Tc’ted w.is sLuldenly lavured \Mtli a 
sulistantial order lor cn^Miics to he 
used hy C ana da in the hinpire pilot 
trainin^^ plan Prat tit ally overnight 
the eompany liad to boost produttion 
iroiTi less than one en^nne a day to 
more than lUO a month and it is now 
stnvin^^ lor 2^0 

This increase lias not been ateom 
phshed by a \ast expansion of plant 
facilities but rather by the design ol 
clever fixtures which salvage much 
time ordinarily lost in set ups and 
change overs There was ntit oppor 
tiinity to obtain and place in opera 
tion new machinery, nor was there 
time to alter the eng ne design to 
adapt It to higher production tcjuip 
ment in the plant included a limited 
number of production type machines 
such as Bull aids and Warner uk 
S waseys The rest consisted largely 
of standard lathes, milling machines, 
grinders and drill presses TTaus op 
orations had to be based on versa 
tihty ol both men and machines 

Fortunately Kinner Motors, a new 
company, had taken over the assets 
of a hrm wdiuh had designed an en 
gint for relatively substantial produc 
tion Thousands or Kinner engines 
had already been produced The com 
pany bad also obtained the services 
of most of the men who had been 
with the original Kinner organiza 


✓ 



j(ff (vlnidn luists (appif c/rr/c/M m I lutahi pipis j(U llu fut- 
(\l\i\dif /\oim; itnJuil < in/nic lu i iiiillul in n wiiry/c (>pi}tifinn ivith a 
spmnl (Iiiph \ milli i(f hmd on o Mihoankii hoi nidi Sntli 

indiMiOf pinni on /ii/iin piiinit\ nidluKj llie od \itnip pod, Ifoatid 
1 1 1 L*. I ( n flic tiiohoffoni c ylridc i \ J*ntf he inrj mac hint d i\ the cionkcosc 
a one pim idniiunnin cdloy ccutiiK/ 
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A Jiouzontal mill (quippai xutli a 
special triph head pi unit \ siinul 
taiuous honng of (\lind(r hast 
holi tappit (juidi huh and intaki 
po) t llohs an ihainjind in the 
sanu opiuilu))} 1 frit j uint in 
di \ nuj fi \ fan n usi d 


I \( uj a he 0 point jixtuii. ‘teifh 
ihi \ duplu ah \it up of niasiu con- 
luciuH/ ) ods prnnits niillnu/ tin 
JJ \ntun\ on both sidtK of ladi 
1 ud at oni sc t up 




Ihn \aho Multi Ihiil is set up fui diillinc/ nc/hf 
c^hndii hold dcreii stud holes in ladi of (In pit 
(\liud(f last pads of iJu hnnni Pnll ]n/ 

includes a fiic joiiit index me/ fix tun 



hon during the growth of priv^itc 
fl)ing Ihe most important single fat 
tor in boosting output was the rapid 
development of ^ large number of 
special maehinc fuftures Partially as 
a result of installing such production 
aids, the shop was able to operate a 
second shift vith a minimum ot lost 
motion These fixtures were dcAcl 
oped with three factors m mind pre 
cision, cost and production 1 hey 
had to be rugged, simple accuntc 
and not too expensne The higher 
the production the more rigidl) must 


toleiances be obsersed for the [dant 
could not afford to tie eip the is 
sembly hne with misfits 

1 ixtures is developed achieved 
three mijor objectives In a number 
of cases indexing jigs could be used 
which simplified shifting the work 
for 1 sequence of identical operations 
on 1 gnen piece Such a fixture is 
used for milling the five cylinder base 
pids on the mam crankcase Other 
fixtures make it possible to perform 
duplicate operations in tandem as in 
the CISC of certain milling operations 


on connecting rods In other cases 
duplicate opeiitions arc performed 
through using indexing jigs to re 
\ersc the piece is m chinnel milling 
the H section on connecting rod 
shanks Various combinations of these 
ideas arc used and full ad\ intagc is 
taken of man) machining short cuts, 
such is milling two faces at once 
with a single set up, or doing three 
simultaneous boring operations with 
a triple head mounted on a horizon 
tal mill 

First operation on the crinkcase 
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n ith this set of initlhf^lc c]iflin(j tools, sri'cntrcii fins ore fnnnil sinntl- 
tnnrously jroin the solid, Ronf/h rut Is talcrn hy tiu rrai tinds, ri(/ht, 
r/iif^s jiilliii(/ directly info scrap pan, I^ront tools ta/ce fnishhuj cut 


is In turn ,i loCiitin;^ hicc at the tronl 
.scTtion \\'hcrc the 1 rorit rover mounts, 
rtiis is done in a elarnp hxturc. 
Thereafter locating fixtures are used 
and llic case is reversed on the Hul- 
\an\ lor horiri/,^ and facing Ojxrations 
lor mnuntinit the rear cover, and 
horin^ti the main hearin/^' mount and 
oil rjroove. The case then moves to a 
Milwaukee ^IOr^^onlal mill where? it 
is mounted in a six-position railial 
fixture and millci] with a double tool 
head. I'his permits simultaneous mill 
in^^ of the cylinder base pads and 
the pads for the valve tappet ^euide 
and jntake pipe fittiojits. The oil sump 
pad, loeatcd radially in the same 
plane as the cylinder base pads, is the 
sixth operation in this fixture. A 
Milwaukee horizontal mill ecjuipped 
with a triple boring head is used to 
bore the cylinder base, intake pipe, 
and valve tappet ituidr' holes simul 


. . . is of conventional air-cooleil 
radial desi^ui having live cylinders, 
d'hrec series, ol 100, 1*.'^ and 160 
hp.^ arc in production, with many 
parts interchangeable between these 
models. Present production efforts are 
no\^' concentrated on the 12‘i-hp. 
model. 

Z-ar^est en£;ine part is the crank- 
case, a si n^dc piece aluminum alloy 
castin/; with a front and rear cover. 
The single-throw crankshaft is also of 
One-piece construction, except for 


taneously. 'I'he tool set-up provides 
lor chamlerinjL; the cylinder base and 
intake pipe holes in the same opera 
tion by drivin^^ the tool arm in until 
the (harnlerinn tools are en^ita^ed. A 
tive-j)oint indexini; fixture is used for 
this operation. Another indexing fix- 
ture ami dn’II jig is used for simul- 
taneously drilling the eight cylinder 
hold-down stud holes in the cylinder 
base pads on the crankcase, this work 
being performed on a Natco Multi 
Drill. 

C’ylindcr heads arc held in a War- 
ner Swasey turret lathe by a special 
chuck lor six successive operations, 
which include facing the licad Hange 
lor attachment to the barrel, turning 
the inside diameter and machining 
the (omhustion chamber. Valve gear 
rocker arms arc also machined on 
Warner & Swaseys. Master connec- 
ting rods arc machined m pairs for a 


balance weights bolted to it. There 
arc lour single-piece articulating rods 
and a two-piece master connecting 
rod. Cylinders are steel forgings, ma- 
chined down to about 7 lb. from a 
6*1 lb. ring. C.ylindcr licads are of cast 
aluminum alloy bolted direct to the 
cylinders. I:ach cylinder assembly is 
held to the crankcase by short sfuds 
at the cylinder flange. Overhead 
valves are operated by five camshafts 
in the acce.s.sory case at the rear of 
tile engine. 


number of o[serations. They are 
mounted in pairs for four shank fac- 
ing operations on a Cincinnati hor- 
izontal mill, an indexing hxturc be- 
ing used. Milling the PI scLtion chan- 
nels in the master rod shanks is afso 
done in pairs on a Cincinnati horizon- 
tal mill witli indexing fixtures. For 
drilling, cods are paired and mounted 
in a Moline Plole Hog where three 
drills simullantoiisly drill the two 
piston pm hole.s and the .single hole 
where tlie two big ends butt together. 
Hearing caps are later asS' nibled to 
their rods lor a iimsli cut. 

Many operations rec]uire pot or 
straddle fixtures of ingenious design 
to circumvent (he awkward shapes, 
from a machine standpoint, ol such 
parts as the rear crankcase cover. Thi.s 
cover has two magneto pads at the 
rear cast integral with it and cxtcncl- 
ing out lor a cli.slance approximately 
ecjcial to the diameter of the cover 
itself. 

Kinner has more than c.]uadruplcd 
production in six months. With the 
addition ol newer ecjiiipment, in- 
cluding automatic machinery for some 
operations, and with the assurance of 
larger orders to permit still more 
elahorale tooling, it will he able to 
expand its production still more. 
Much credit for achieving sucii ex- 
pansion slioulcl be given to the in- 
genuity and originality of tlie .siiop 
men, who are constantly developing 
new kinks lor hxturcs which will al- 
low machines to rcacli their (rue 
capacity. 


New Fangled Furnaces 

Nl w I'ANt.Ll.i) notions, sucli as fry- 
ing eggs over a newsj:iapcr that 
doesn’t even gel warm, nuke spec- 
tacular exhibitions for laboratory 
demonstrations. But wlicn the idea 
works its way into production 
processes even the most ’’practicar’ 
man has to look into it, or else lu* 
left behind the bandwagon ol 
progrc.s.s. 

'Idiis very "stunt" is now being 
used in heat treating departments ol 
some large plants in place of the 
usual gas or electric lurnace. The 
work IS just placed inside ol an in- 
duction coil and is hrougiit up to 
c.|uenrliing temperature without any 
appearance of heal except in the 
piece itself. This and other develop- 
ments make the electrician as much 
a part of plant operation as the all- 
round mechanic who keeps the auto- 
matics and other machines turning 
out their .stuff. 
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A Iw} i::()}it(il null cqutppid 'rLi//i a 
special tnpli In ad pc>m\t\ uinul- 
tancou\ hotnq o\ (\lnidit hast 
hull, tappet guide hole aiid iniaki 
po) f Holes are ihainjind in the 
same opt ration A fru point in 
di xuKj fi 1 tun i\ lisid 


I \i oj a tuo-point fiitnn lulli 
this diipluati u I itp oj inasti) lou- 
nniintj lods ptnnits inilhnq tin 
H uition on both \idis of rai h 
1 od at one stt-np 




4 

Thi\ \lnlti Pidl i\ \if up foi diillnu/ iii/ht 

iylindd hold doii'-n \fifd hoh ^ in laili of tin fn t 
(Vlindif hau pads of tiu I\ nun r 1 1 anki asi Pull in/ 
unlndis a fitc point indi iiinj fntuu 




--O'''-- 
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tioji during the growth of pri\ate 
flying The most imporUnt single fac 
tor in boosting output \s.is the rapid 
development of large number of 
speLial machine fwetures Partially as 
a result ot installing such production 
aids, the shop was able to operate a 
second shift ssith a minimum of lost 
motion These fixtures were dt^eI 
oped with three factors in mind pre 
cision, cost anti production They 
had to be rugged, simple aceuratc 
and not too txpensisc The higher 
the production the more rigidly must 


tolerances be obser\cd for the plant 
could not afford to tie up the as 
sembly line \Mth misfits 

fixtures as de\ eloped achieved 
three major objectives In a number 
of cases indexing jigs could be used 
which simplifieci shifting the \^ork 
for a sequence of identical operations 
on a given piece Such a fixture is 
used for milling the five cylinder base 
pads on the mam crankcase Other 
fixtures make it possible to perform 
duplicate operations in tandem, as in 
the case of certain milling operations 


on connecting rods In other cases, 
duplicate operitions are perfoimcd 
through using indexing jigs to rc 
\crsc the piece, as in channel milling 
thr* H section on connecting rod 
shanks Various combinations of these 
ideas are used and lull adsantage is 
taken of man) machining short cuts, 
such as milling two faces at once 
with a single set up or doing three 
simultaneous boring operations with 
a triple head mounted on a horizon- 
tal mill 

First operation on the crankcase 
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II ifh f}n\ \it of iiniltipli (iitfnu/ fiii\ an liiinid <^innil 

liuiKnisIy jfom tin solid I\oii(/h (ut is (aki n by tin nai tools iK/bf 
iJnps jalluuj dniitl\ uito snap pan I tout to(d\ tali finisUnuf lut 


IS to turn <1 locatint; fate at (he fiont 
section whcic the fiont tovti mounts 
1 his IS tione in i cJimp tixtuic 
Thereafter Iocatin^» hxtiires ire ustil 
and the tasc is reversed on the Bui 
lard for hunn^^ and lacin^^ opeialions 
for mount (he leai cover, and 
hojin^ the m im htannt^ mount and 
oil ^^rocne The case then moves to a 
Milwaukee horizontal mill wheic it 
IS mounted in a si\ position radiil 
fixture and milled with a double tool 
heail This permits simidtaneous mill 
in^L; ol ihe t)lindei base pads and 
the pads tor the valve tappet ^nnde 
and intake pipe fittin^r^s The oil sump 
pad located radially m ttie same 
plane as the Lylinilcr base pads is the 
sixth operation in this fixture A 
Milwaukee horizontal mill e(|uipped 
with a tuple bonn^^ head is used to 
boie the cyhndei base, intake pipe, 
and valve tappet i^uidc holes simul 


IS of conventional air tooled 
radial desi^f»n liavini; five cylinders 
Thicc senes, of KKl, I -5 and 1 6(J 
hp , are m production, with man) 
parts mterchan/^eablc between these 
models Present production efforts aie 
now concentrated on the 12^ hp 
model 

Lar^'cxt engine part is the crank 
case, a single piece aluminum allo) 
casting wnth a front and rear cover 
'Ihe single throw crankshaft is also of 
one-piece construction, except foi 


laneously Ihe tool setup piovitles 
for chamfering the cylinder base and 
intake pipe holes m the same opera 
tion by ifriving the tool arm in until 
the chamfeime tools art engaged A 
five point indexing fixture is used for 
this operation Another indexing hx 
turc ind drill jig is used for simul 
taneously drilling the eight cyhndei 
hold down stud holts in (he cylinder 
base pads on the crankcase this work 
being performed on a Nalco Multi 
Drill 

Cylinder heads aie held in a War 
ncr Swasc) turret lathe by a spec id 
chuck foi six successiM operations 
which include lacing the head flange 
loi attaLhment to the barrel turning 
the inside diameter uid mac inning 
the combustion chamber Valve geir 
loiker aims ire also machined on 
Wirnei (S. Swaseys Master connec 
tmg rods irc michined in purs for ^ 


balance weights boiled to it There 
are 1 lur single piece articulating rods 
and a two piece master connecting 
rod Cylinders are steel forgings, ma 
chined down to about 7 lb from a 
C ^ lb ring C yhnder heads are of cast 
aluminum alli^iy bolted direct to the 
cylinders I ac h cylinder assembly is 
held to the crankcase by short studs 
at the cylinder flange* Overhead 
valves aa operated by five camshafts 
m the accessory case at the rear of 
the engine 


number of operations They are 
mounted in pairs for four slunk fae 
ing operations on a C incinnati hor- 
izontal mill, an indexing fixture [>c 
mg used Milling the H section i fun 
ncls in the mastei lod shanks is also 
done in pairs on a ( numnati horizon 
tal mill with indexing hxturts lor 
drilling, rods are paired and mounted 
in a Moline Hole Hog whtie threx 
drills simultaneously drill the* two 
piston pin holes and tfie single fiole 
w lie re the two big ends butt together 
Belling caps ait later as anlded to 
their lods for a finisli cut 

Many operations ret|uire pot or 
straddle fix'urts of ingenious design 
to Circumvent the awkward shapes 
tiom a machine standpoint, of such 
paits as the rcai crankcase cover This 
cove I has two magneto pads at the 
lear cast mtcgial with it and extend 
ing out for a distance appioxinutely 
CLjual to the diameter of the cover 
itsell 

Kinnei has more than cjuadrupled 
pioduition in six montlis With tlie 
addition of newel ecpiipmcnt, in 
elucling ante maliL mac hintry for some 
operations and with the assurance of 
larger orders to permit still more 
elaborate tooling it will he able to 
expand its production still more 
MlicIi credit for acliieving such ex- 
pansion should be given lo the in- 
genuity and originality of llie siiop 
men, who ire constantly developing 
new kinks loi lixtuies which will al 
low machines to reach their tiue 
c apacity 


New Fangled Furnaces 

Niw lANi.iiD notions, such as fry 
mg eggs over a newspaper that 
doesn’t even get warm make spec 
tacular exhibitions for laboratory 
demonsti ations Hut when the idea 
works Its way into production 
prexe^ses even the most ' piaetieal’ 
man has to look into it, or else be 
left beliind the banclwagon of 
pi ogress 

This very stunt’' is now being 
used in heat treating departments ol 
some large plants in place of tfic 
usual gas or electric furnace The 
wmrk is just placed inside of an m 
duction coil and is brought up to 
ejuenching temperature without any 
appearance of heat except in the 
piece 'Lsclf This and other develop- 
ments make the electrician as much 
a part of plant operation as the all 
round mechanic who keeps tlic auto 
inatics and other machines turning 
out their stuff 
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Dial indicators for shop use 

BY C C 'STREET CHIEF ENGINEER FEDERAL PRODUCTS CORPORATION 


Dial indicators frequently are 
used on jigs ond fixtures, as 
well as on inspection units. 
Care in mounting is essentia! 
to prevent frictional errors 

IHl MfCHANISM ol Jill induilois 
consists of many moving pirts mtci 
rcUtcil witli cull otiicr At the con 
nect’ion of cich of these ino\in^» pints 
there ilmosl l^^ iriahl) js i shdinL, 
suifacc Ry the time ill of these Inc 
lionil lories ire idded together they 
offer in ippreiiihle iinount of re 
sistirue to the motion of llie iiislni 
intnl Ihis means tint Irution tries 
to keep the instrument from stiitini, 
and tries to pievent its return so tint 
regardless of the action ot spumes in 
the indic itoi there alv\ lys is i cei 
tain amount ol hi; in the iction ol 
the instillment The lower the spring 
tension with which the instrument 
ein he nude to work the less will he 
the friction 

A little know n t id concerning; di il 
induitois IS tint the) possess me is 
iirihle iinoLint ol iriction I his 1 ru 
tion IS me isLirtd hy mountini; the m 
strument m i fixture end meisurme, 
the imoLint ol lone necessir) to stut 
the meisurmi; point into motion 
Alter some issiL,ned imount ol mo 
tion Ins tiken plue usu ill) ihout 
OOOs in tiu instrument is illowed 
to return md the imount ol tone it 
exerts m doin^ so is meisuied At 
this point in the i ini,c the difitiencc 
between these two vilues icpicscnts 
the imount of liiction tint exists in 
the instrument 

Instruments cm he mide so lint 
this Irietionil diflerence is reduced 
to an extremely sm ill \ due hut the) 
ire iin irnhly instiuments of low 
nn^mihcition (ihout 0 100 m mo 
tion of the contut point lor one 
1 evolution of the hand) md of sliort 


ran^u I he term rm^^e as used here 
lefers to the total possible travel of 
the contact point Ihe best of spe 
cially eonstrueted mstruments will 
hive A frictional dilfetencc ol force 
ol ihout live ^rims 

Given the same c ire in workmm 
ship IS the low mit;nihc ition instru 
ment i tiietion nl between 2's md 
^0 ^1 ims will lu encoimte*‘ed it i 
mii;nihntion ecju il to 0 010 m mo 
tion of the contut joint lor one 
revolution ot the hind md i to il 
i ini;e ot 0 0^0 in Oidiniry instru 
ments IS L,enerill) used foi jie, md 
lixtLire work will line triction in the 
neighhoihood ol 60 to 70 ^rmis toi 
the higher mi^milic ition t)pes 

\X/ith()iit propel c ire m the nietho I 
ot mountmt, the mstiument this In 
tion will produce seiioiis eriors in the 
ic idmgs ohlimcd Suppose m inch 
c itor IS mounted it the end ol i , 
in rod some 6 m lone, is shown m 
I 1 ^ 7 md the instiumenl in cjuis 
tion his 1 Inc tion il ritm^ ot 60 
jirims II we issumt tint it tikes too 
^1 mis to stilt the mstiument m mo 
tion h) cilcLilition we find th it i 
I in lod 6 m lon^ will dctlc t it 
Its c nd 0 001 ^ 1 m lor i lo id ol 1 0 ) 



] lij 7 I iili \ \ / i { / fl\ sifj I (>} lid 

jth/iofi IIk indtiiilat iini\ i iii\( 
If to dtfiid ujuin tin I'xssn ( <J 
( onliu I J(u a 1 1 odtfu/ 



I HI I \ / lip il//] a 

dial iodii it ) on! if i\t\\ f ) ih 
fi ) niint c In fin ; fli foJ h of a d/ ill 

I I ^ / (juHh iilli tin sj nidh 

1,1 uns IS shown hy position A m 
lie 7 In this set up the mdicitor 
itsell will move upwird 0 0012 m 
htloie m) re idine n Now it 

tile woik IS I slightly eccentrii cylm 
del tint is [lemi; slowl) lotitcd undei 
the contut point it will e'^duilly 
moM iw i) tiom the instrument md 
the contact point will now exert only 
lO ^1 ims m letuinine J he lur will 
then return tow ird its oii/;iinl jaosi 
tion until it IS deflcdm^^ m imount 
Lcjuil to i toue ol lO ^1 ims 1 his by 
c lit 111 ition will he 0 000 106 in so 
tint theie will exist an error in the 
leidini; ot cicentruity ecjinl to the 
ditfeiLiKC between these two dcHcc 
tmi V lines which will he* 0 0007 4 1 
in II the ictuil ecccntrint) were 
OOO') in the mdicitor would read 

0 00 m 

It IS obvious from this explan ition 
that i moie iii;id method of mount 
mi; the instrument would reduce the 
ciioi ippreciibl) md b) the use ot 

1 piopcr lixturc it could be mide 
unimportmt One very simple way 
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} 111 I'y (liiiiipnii/ an ni(iiiiif(n (Ut ti InlJii' il n sniil^Ir iiinfhi to 

1 1 1'Dsilian /hi (iinitKii (Kiimitih 


of determining the rehabilitj oi any 
indicating set-up is to place the part 
to be measured undei the contact 
point and then with the hngcr 
pressed against the case of the in- 
strument slightly depress it do\\n 
uaid I'he pressure of the hngei is 
now gradually ic leased so that the 
instriiiTient returns to its oiiginal 
setting This return must he allo^\CLi 
to take place sci'} slowly, so tliat in 
crtia of the moving paits will not 
lairy it beyond the psoint at w^huh it 
otherwise would stop The \aluc ot 
tins reading is noted, and the insliu 
rnent is then pressed upwaids in the 
same mannei and slowl) rckascLl It 
will he found in most mstaiuts that 
the two hnal rcathngs arc not alike, 
and ma) differ by as much as 0 00^ 
or 0 004 in This difference icpie 
sents the error tliat i an be aused b) 
liutiun in the instrument w lien llu 
reailings are laken 

Errors From Pressure Variations 

When indiiaturs an l sed on light 
and dclicaU pails the actual lone 
evcrlctl h) the (onlact point is ol nn 
poitaruc since this force can pioduu 
a ihangc in the pail hsing mcasuicd 
jLisI as the fiulion in the iiistiumcnt 
can prodcKC a change in the iiuuin 
ing h\tiju In nc.iih ill in tunc ^ 
Lontact picssiJic an he kept at il^ 
Ic'west \aliic when the laiiec is shuit 
'I lii^ IS due to the 1 II i that thcic i 
onh a limitLd iinount ol spue in the 
ease ot the iiisti unu nl anil il lui 
CNarnplc \ in is nee dc d toj 1 1 in e 1 
and the msirumciit Ins i dinnctci ol 
\\ oi ’ in there v ill onl} he lei I 
appiOMmatel} \ to j in sp.ue loi 
the spring This mcjiis that a spiiiU' 
must be designed eapLible o* extend 
mg \ in Net being onl\ slight 1\ 
moie than ^ m m lice length since 
it niLisL exert a certain aniouiil e)l 
piessuiL when thu instiununt is in it‘‘ 
(ullest extended position An cximi 
nation ot spring tables \mI1 sIionn 
that such a spring v ill in\ariabl) 
have a high spiing rale (inticase in 
force ioi a gneo amount eh exleii 
Sion) and this means tliat the torie 
exctlcel b) the eeaitaet point will in 
e lease lapidh undei such an iriaiige 
nunl When a slioit range inslru 
ment is used it is possible to aitnatc 
the nueliamsm v\itli a long u)ft rcUun 
* spimg, and m this manner theie is 
ot LonisL, less ehange in eonUu 
picssure over the vMiikme lange Jii 
sirumeiits luiNing a winking lange nt 
^ m will often lia\t a stalling (oice 
01 ateaoiul ItHi grams which will jn 
I re isc at (lie end ol then travel to 
sonic JtfO or ^(’0 gi ims whiih up 
resents almost Ih 

It IS well to note tliat tins ehange 


in lonlael lone i m als i piodine an 

I not in re idmg just as lliat pio 
dueed b\ liiition smii the insiiii 
ineiil will slut .It loo giams ol loue 
\ hull will piodiue a deflection in i 

in rod 0 111 long ol OOOlil in 
but b^ fhr lime the enfiit range has 
luen use I the picsaiie exeileil h\ llu 
loouet point will be s(H) giams ami 
lu lie flee tion ot oui , in rod w ill 

II ()0t)^7> iji \Xk, there Inie hive 
m c 'ten in ’e ulings tc|ual to the dil 
k IC III c hetv e( n tiu se k e) s alue ^ 

‘ hit h will be 0 00 Ms in 

Squaring a Drill Press Tabic 

l)\ .ippl ni^ simple prim iplc s ol 
Lii'iiiLtiv m m\ me isurci i^nls ^ in 1 i 
made with did i lulu it oi s I h it a i e 
lui'e pe mil lit ol an) out'uic siaiulu 1 
\n II i[sk of this might he wlieif 
one dcsiieil to aac'laiii if the table 
ol I drill pi es-i IS ‘M|u u e a IiIn i)i< 
spindle ( fni uiethod Lised b) inanv 
OKi liaiii IS lo I 1 1 e m llie ( hue k i 
pici c ol eh ill iolI uuI then j^ku e i 
toolmikt i s s«|Lfarc on the table aiul 
sf L If tliL bl icle IS pai lib I w ith the 
dull PLtd I hi It m le) ol tin s Us’ 
dej < nds m till lira pi i e oo 
\ )u thei Ol not llu j iw s ol llu i luie V 
ait in trill ihgnnienl with the axu 
u* roiilH)n of the dull spindle md 
sLiernilly if flie juie ot drill loO is 
liul) sliiiglil A dmd Item tliat nimi 
be u ui lU lot this le St is thf sejii irc 
1 t scl 1 

]\ I m be SI e n c isil) tl) it ns il )i so 
main luiois lontrollmg the nlidul 
ity ol ihc re iibs there IS Ipt to be 
sL;nu doul t as to the v liii of llu 
reading L>bto/Kd Thi^ pr(»dein cm 
be '‘implv sob cel by using i ilial in 
die itor set up is shown in I ig 
d lu bar mav be made e)t my picu 


oi cold rolled suci by simply dulling 
two holes at iiglit angles in the op 
positc ends ol the jueet, one lo u 
lent llu* indiialoi and the second 
tapped lu receive* a lod held in llu 
iinll iluick 'I he spindle is Inweied 
imlil the indicator loiidus the t.ihk, 
then it IS locked rn pki t and slowly 
icNobed llu sL|uaie‘nLss ol the lalde 
1 dtifimirud hy olssening the 
u'loiinl ol mo\ erne lit ol the indieatoi 
hand iml i an bt read easib to 0 ()(U 
m at a ladiiis ol 6 oi 7 in Irnm the 
iliill sjsinille lliis rtjuesenis a ihtsk 
SI) ai e uiak that il the talsk were oui 
ol sL|iiut Isy an angle nl M) see it 
lould be deitimined by this mdhoii 
( heiking wgh this method gives the 
true out of s(|ii.uc lit ss hciwccai tlie 
table and the axis ol roLalioii e>l the 
spindle .mil will not iiuKidi any 
iliaiue misalignment ol llie eluuk 
) 1 w s 

A kOiiN fluent .ipjduatiun ol uidi 
lalois Ltinsisls ol nie.isuimg Ihc Ion 
gjtudinal ti.iNcl ol a lathe laiiiage as 
in I Ig h A simple e lamp e an be dc 
signed so tliat it vmH hold an instiii 
me lit on oni of 'he oliI e i dov elails 
e)f the 1 illu bed, u) tli el the i onta< i 
point can loeuh a smooth siii hue on 
the laiii.ige \ki\ aeiuiate parts have 
been made by llii^ method Some 
pail, inLOlly m uk vsere stills sum 
1 if to those use d m w ifelies vdit re 
thf th ime iLJs w( -e in the noghboi 
hood ol 0 0^0 Ol 0 0 k) 111 and flu 
shoLilekrs m the stciw ol some 0 t)M 
te) 0 OM) m 1 hese i v pc i mu nl al pails 
Idtr e le cheeked with i mierosi op, 
uul lo mil In be u ( iii.ite w itfim plus 
Of mmiis D OOO'i in 

full I ' I f I II 

III I W )li ll'I ' 
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/ uj -Tin fn operation i\ tin 
i\lindn((il (/nudiiKf oj the pe- 
iipheix oj till (ifttci 



In/ 0 — Pin 'fit Olid opiiation lon- 
\is(\ oj (/nndiny fine oj ( iiticf 'nith 
a win on-tiirhidc it'heil 



Phithtx i hx < f II 0 f OFporntion 

In} 7- The thud opeiation lon- 
\i\ts oj (\lindfnal (jundun/ ihani- 
ji f on the (uftii hladi s 


Grinding carbide cutters 


BY FRED W LUChiT ENGINEER CARBOLOY COMPANY 


II— Accurately ground milling 
cutters are produced easily by 
following this suggested series 
of operations, Cut-and-try is 
eliminoted and costs are cut 

WHIN A Mil I INC. (IfTlIK is re 
turned to the tnolrooin lor shaipcn 
ing, the cutting edges should be ex 
ainincd tarcfully for signs ol .ihusc, 
and to dctemiinc the t)pc ot dull 
ness As a result ol this inspcLtion 
an cxperieriLed super\isor can de 
terminc whether better pertoiniancc 
might be obtained b) increasing or 
decreasing the rahe and clearance 
angles 

Before icsharpcninL;, the chip 
clearance between the cutting edges 
and the cutter bod) sliould be 
checked It insuftieient, (his spare 
may sometimes be increased by giind 
ing, in the case oJ a solid cutter, or 
by resetting the blades ot an inseited 
tooth ciglcr The cutter should be 
inspected tor dislorlion and hole 
wear, and correeted as nceessaiy 
Burrs on the edges of holes, counter 
bores or dr]\c key ways are removed 
with a hand stone before reshaipen 
ing the cutter 

CuHer Grinding Routine 

When grinding carbide-tipped cut- 
ters with either straight or cup 
wheels, the wdiccl alw^ays should ro 
tate onto the eutting edge, that is, 


Irom tip toward shank as mdic ited 
in big y 

The following general instrcietions, 
discussed m the hrst part o( this ir 
tide {AM- Vol HA page 60 S), ap 
ply to all of the grmcimg opeiations 
desciihcd below foi caibidc tipped 
milling eutters (1) Wheel speed 
will range trom 2 700 to ^00 ft 
per mm (2) When using a cup wheel 
swing the wheel spindle slightly so 
heel of wheel will clear work (^) 
Wheel in Iced per pass shoulcl he 
0 002 m when eylindiicil grinding 
and when grinding rougli bick uit 
with silicon eaihide wluels, and 
0 000^ to 0 000'S in when shaipen 
mg (applying final hnisli) with sili 
cun earbidc or diamond wheels ( i) 
Use steady hand leed ol about } m 
pel second (“S) Keep giinding 


wheels open and fiee cutting When 
necessary, use a wheel dresse i on 
silicon carbide wlieels II a diamond 
wheel loads, use a eakc ol pumiec 
stone to clear the wdieel late 

Tlie* routine for suctessrully sharp 
ening multi blade milling cutters cli- 
Mdes itself into four general elassi 
heat ions, based upon the condition 
ol the cutting edges before they aie 
sharpened 

1 All tips ot an inserted blade 
cutter worn down to wheie they will 
not cover deptli ol eiit ( utter metis 
new set ol blades Use all grinding 
Opel al ions Nos 1 thiough 10 as out 
lined below This involves complete 
icshaipcning of the cuttci 

2 11 all cutting edges of an m 
serted blade cutter arc sharp, with the 
L\ception that one or more blades are 


Cutter 

rotation 



CYLINDRICAL GRINDING 



Tu} ^ — Tc\t results an obtained b\ driving (he gnnduu} ‘ivhcel so that 
it iOill totati jioni the tip toK'ord the .shank oj the blade 
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fiy. tV — In gnnduuj tooth back-ojf 
OH the periphery, tooth rest is lined 
up loith Toheel and ciittei tenters 

d.uii.ifjcd and mus( be lepKucd, use 
operations d through U) 

3 If none of the teeth are Janv 
aged and all cutting edges are dull, 
and the diamond wheel would come 
in contact with the steel shanks, use 
operations 4 through 10. 

■a If all cutting edges are dull, 
none of the teeth art damaged in any 
way, and it is possible to sharpen the 
(Utter without contacting the steel 
shanks with the diamond wheel, use 
operations 'i, 7, 9 and 10 loi reiondi 
tionifig the cutter 
In all cases where blades must be 
remo\ed from the cutter bod), the 
damaged blades should be ground 
separately to a templet bcloie leplace 
mt*nt in the body 'I’he templet should 
be taken from a new, finished blade. 
If new blades do not lonform closely 
to those in the cutter they should be 
hand ground to the templet on a 
pedestal-type grindci, using a silicon- 
carbide straight w'hcci A dial indi 
cator should be used when rcas 
sembhng blades in a cutter body, so 
that all blade.s wall be set to a uni 
form height and grinding time can be 
held to a minimum. 

A modification of the following 
general procedure for sharpening in- 
serted-blade face mills also is apphea 


lig. 9 — The tooth rest is set off 
center on amount slw:on in 1 aides 
1 and 11 to give desiied clearance 

ble to the grinding of other milling 
(Litters, tore diilis, finish boring tools, 
LOLintei bores, spot facers and hollow 
mills Blade shapes generally rec- 
ommended for late mills are shown 
in Fig 1 In sharpening carbide 
tipped iaie mills and other milling 
cutters the lollow'ing secjiience ol op 
eiations has been louno to give best 
results: 

1 Litile e^inul peuphtiy Set up 
CLittcT t>n adapter and tyhndrical 
grind both carbide and steel on out 
side diameter of the cutter with a 
silicon carbide straight wheel, as in 
Fig \ When work specifications de 
niaiid a better-lhan average finish, 
Operation I should be follow'ed by 
Operation l-A, which is a repetition 
of Operation 1 using a ihamond 
wheel 

2 S/cfjMe y^inid \/Ji of Icclh 
Swung wheel head and surf ate giind 
both carbide and steel on face (side 
teeth) ol cutter, as in Fig 6, with 
silicon-carbide straight wheel As m 
Operation 1, Operation 2 may be lol 
low4‘d by Opeiation 2 A using a 
diamond wheel wdien work spccihca 
tions recjuire a better finish than aver- 
age 

3 (jhle ihumfii Swing 

(Oiiipuund table to thaiiilci angle and 


PhiftD^ Vuurim Hr Pfll 0 OorpurdflN 

Aft/. Ill- -The joiirth operation j,r 
the grinding of rough hack^off on 
eaih tooth of the t utter 

tylindrual grind carbide and steel on 
chamfer ol cutter with sihcon-carhide 
straight w'heel. Sct hg Operation 
3 A IS (he same as Opeiation 3, c\ 
(ept that .1 diamond wlieel is used, it 
IS employed when a better than- 
average limsh is rec|iiired on the 
v\ oik 

I biuk ojl pei/hheiy Re- 

move cutter Irom the adapter used 
loi Operations 1, 2 and b sni] mount 
on grinding attachment Set grind 
ing attachmciJ to gimd rougli back- 
off and sharpen periphciy Replace 
stiaight giindmg wheel with sihcon- 
carbidc cup wheel 

Next, line up wheel center and cut 
tcT center in cither the same hon 
zontal 01 vertical plane, depending 
on the machine used Set up tooth 
rest and adjust its end in line with 
wheel and cutter centcis, as in Fig 
iS A sell face gage will) a scribei 
point will Ise lound helpful Tlieii 
adjust tooth rest off tenlci amount 
detCTmiiiC'cl (roni T.ibles I and II 
scifhcient to give desiied cleaiance, 
as in I'lg 9 

Orind lough back off on each 
tooth ol cutter up to land wucllh of 
0 010 to 0 030 ill as shown in Fig. 2 
{AM Vol H‘1, page 603). It may 
be necessary to swing tlie compound 


FACE MILL5- GENERAL PURPOSE WORK- ROUGH AND FINISH OPEIUnONS 

ilf " Clearance to edge -See Table 3-' 

Clearance to edge - 
See Table / - Periphery 

Gnnd foe OOOhO.002 per 
i inch higher than heel 



FACE MILLS -CLOSE LIMIT WORK 

\ Clearance to edge - See 

^ ! Table / - Periphery 

( 

' Clearance to edge - See Table 3 

Grind foe Q0003-00006 
l''i\i^ T loiter than heel 


Braze hne 
V/ in^ A "nun 



\ 


Clearance to' edge - 
See Table / - Periphery 





Clearance to 
edge -See btle 
/- Periphery. 


\ I'—' I- Periphery. 

H pm'’ ''' 1 Ws grind may not 

■ il'min. ,tA be necessary If ad. 
“ does not cut 


Pjn 4 — Carhidc-tippi'd fiirr inilL\ tire yiound In suil the i eqiiireiin nt\ nj Hie job til luind niaiiKiiid lelieeh are 
reenmmended fur fiiinl i/riiidiiiy npertiiioii.'; where nvrk speLifietilwiu deiiuuid a beHer-llniii-tn'i nii/e finish 
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/'n/ 77 — 1 he snth opcuifion (Oji- 
SL\t^ of {jfindintf K)U(/lt haik-off 
of tin \i(ii teith on the fine of the 
niillnKj ( utt( I 

table of the grinder in order to oh 
tain a uniform land width. Set up for 
Operation 4 is shown in Fi^ 10 
*) Sharpoi peuphe^) Adjust 
tooth rest for cutting clearance on car 
bide (Sec Fig 2 and Tables 1 and 
II). Grind clearance to edge of each 
tooth on outside diameter of cutter 
It may be necessary to swing com 
pound table m ordei to obtain a uni 
form cutter diameter Set up is the 
same as that shown in Fig ](), ex 
cept that a diamond flaring cup wheed 
is used 

6 Rou^h batk f)jf \nle tedh— 
Swing giindmg attachment to posi- 
tion foi grinding lace (side teeth) of 
the cutter, as m Fig 1 I Tilt cutter 
vertically an amount sulhcient to give 
the desired rough back off angle 
This angle is shown di recti) on the 
vertical graduated scale of the grind 
mg attachment Recommended clear 



Int) 1Z — 1hi\ set-up i\ u\ed for 
(j)ind\\\{) louijh buik-off on tin 
( hainfi I in Operation cV. Ihe a 
\iJii on-carbide TvJuel 

ance angles for side teeth are given 
m Table III 

Rotate cutter until the cutting edge 
of one side tooth is approximately 
horizontal Adjust tooth rest to the 
face of this tooth Grind each tooth 
up to a land widtli of 0 OiO to 0 030 
in as shown in Fig 2 Use a silicon- 
carbidc cup wlicel It may be neLes- 
sary to swing the compound table to 
obtain a uniform width of land 

7 ShiOpei? \idi teeth — Loosen 
tooth rest and reset grinding attach 
meat lor cutting clearance on side 
teeth b) reducing vertical tilt angle 
See Fig 2 and Table III Rotate cut 
Icr until cutting edge of one side 
tooth IS in an approximately hori- 
zontal position, then adjust tooth rest 
to the face of this tooth Set up is 
same as that shown m Fig 1 1, except 
that a diamond flat mg cup wlicel is 
used Grind clearance to edge on each 







Photos CouTtosy Kx Crll 0 Corpornlwo 

hig 13 — The heel of the blade on 
fate of the cutter is ground 'in thu' 
set-up dnnng Operation 0^ unng 
a siln on-i 0 ) bide 'ivheel 

tooth It may be necessary to ^wlng 
compound table to obtain needed 
high or low heel 

H RotJi^h back off ihaojfei - Re- 
set grinding attachment to horizontal 
position Swing attachment to posi- 
tion lor grinding chamfer. Adjust 
tooth rest for rough back -off on 
chamfer (See Fig 2 and Tables T 
and II) Lise a silicon-carbidc cup 
wheel and gimd each tooth up to i 
land widtl/ol 0 010 to 0 030 m It 
may be necessai) to swing compounil 
table Setup is shown in Fig 12 

Shai pin ihiinijti- Adjust tooth 
icst foi cutting clearance on caibide 
(Sec Fig 2 and Tables 1 and IT) 

( I rind clearance to edge on each tooth 
on Lharnlei ol cutter It may be neLCs 
saiy to swing compound tabic Set 
up IS the same as shown m Fig 1 ' 
loi Operation h, except that a dia 
mond daring cup wheel is used 



Table II— TOOTH REST SETTINGS FOR CLEARANCE ON PERIPHERY OF MILLING CUTTER 


Cutter 
Diamctc 
m inche 

Per/p/iera/ CJcHrances {Expressed in inches indicator drop i/i. behind cuttin/i ed^e) 

T 0.005 0.006 0.007 0.008 0.009 0.010 0 011 0 012 0 013 0 014 0 015 

0 Olb 

0.017 



Set tonth rest off center in thousandths of an i 

nch as follows 





0.051 

0.055 

0 059 

0 063 

0 067 

0.070 

0.074 

0.078 

0 082 

0 086 

0.089 

0.093 

0 097 

^4 

0 OCil 

0 067 

0.073 

0.079 

0.085 

0.090 

0.096 

0.102 

0 108 

0.114 

0.119 

0.125 

0.131 

1 

0.071 

0.079 

0 087 

0.095 

0.103 

0 110 

0 118 

0 126 

0.13-1 

0 142 

0.149 

0.157 

0.165 


0 081 

0 091 

0.101 

0 111 

0.121 

0 130 

0.140 

0.150 

0.160 

0 170 

0.179 

0.189 

0.199 

Ol * 

0.091 

0.103 

0.115 

0.127 

0.139 

0.150 

0 162 

0.174 

0.186 

0.198 

0.209 

0.221 

0.233 

2 

0.111 

0.127 

0.143 

0.159 

0.175 

0.190 

0.206 

0.222 

0.238 

0.254 

0.269 

0.285 

0.301 

3 

0.151 

0 175 

0.199 

0.223 

0 247 

0 270 

0 294 

0 318 

0-342 

0.366 

0.389 

0 413 

0 437 

4 

0.191 

0.223 

0 255 

0 287 

0 319 

0.350 

0.382 

0 414 

0.446 

0.478 

0.509 

0.541 

0.573 

5 

0.231 

0 271 

0 311 

0 351 

0 391 

0 430 

0.470 

0.510 

0.550 

0.590 

0.629 

0.669 

0.709 

6 

0.271 

0.319 

0.367 

0 41 5 

0 463 

0.510 

0.558 

0.606 

0.654 

0.702 

0 749 

0.797 

0.845 

7 

0.311 

0.367 

0.423 

0 479 

0 535 

0.590 

0.646 

0.702 

0.758 

0 814 

0.869 

0 92S 

0.981 

8 

0.351 

0 415 

0.479 

0.543 

0.607 

0 670 

0 734 

0.798 

0.862 

0 926 

0 989 

1.052 

1.117 

9 

0.391 

0.403 

0.535 

0.607 

0.679 

0.750 

0.822 

0.894 

0.966 

1.038 

1.109 

1.181 

1.253 

10 

0.431 

0.511 

0.591 

0.671 

0 751 

0-830 

0.910 

0.990 

1.070 

1.150 

1.229 

1.309 

1.389 

11 

0.471 

0.559 

0.647 

0 735 

0.823 

0.910 

0.998 

1.086 

1.174 

1.262 

1.349 

1.437 

1.525 

12 

0.511 

0.607 

0.703 

0.799 

0 895 

0.990 

1.086 

1.182 

1.278 

1.374 

1,469 

1.565 

1 661 

14 

0.S91 

0.703 

0.815 

0.927 

1.039 

1.150 

1.262 

1.374 

1.480 

1.598 

1 709 

1.821 

1 .933 

16 

0 671 

0 799 

0.927 

1.055 

1 183 

1.310 

1.438 

1.566 

1.694 

1.822 

1.949 

2.077 

2.205 

18 

0.751 

0.895 

1.039 

1.183 

1.327 

1.470 

1-614 

1.758 

1 902 

2.046 

2.189 

2.333 

2.477 

20 

0.831 

0.991 

1.151 

1.311 

1.471 

1.630 

1.790 

1.950 

2.110 

2.270 

2.429 

2.589 

2.749 

22 

0.911 

1.087 

1.263 

1 439 

1.615 

1.790 

1.966 

2.142 

2.318 

2.494 

2.669 

2.845 

3.021 

24 

0.991 

1.183 

1.375 

1.567 

1.759 

1.950 

2.142 

2.334 

2.52b 

2.718 

2.909 

3.101 

3.293 

26 

1.071 

1 279 

1.487 

1.695 

1 .903 

2 110 

2 318 

2 526 

2.734 

2.942 

3.149 

3.357 

3.565 

28 

1.151 

1.375 

1.599 

1.823 

2.047 

2 270 

2.494 

2.718 

2.942 

3.166 

3.389 

3.613 

3.837 

30 

1.231 

1.471 

1.711 

1 951 

2.191 

2.430 

2.670 

2.910 

3.150 

3.390 

3.629 

3.869 

4.109 
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tilth shunUi ha i a ni intioii 
If! I til ! than half of tin tot i! pt i 
nil \ \ihlt I nil oaf 



tipped milling c'utters (1) Inspect 
^11 Larhicle tips for grinding cheLk^ 
and chipped faces (2) Inspect all 
blade locking dcMces (^) Inspect 
hole in cutter (4) Inspect counter 
bore (S) Inspect hack face and drive 
slots (6) Inspect cutting clearance 
on outside diamctci, chamfer and 
side teeth (7) Inspect side teeth for 
relation ot heel and toe (8) Inspect 
cutter for run out 

( uttni ^ (ItjrjNie should never be 
considered as satisfactory because it 
looks right but should be checked 
with a dial indicator, as in Figs 11 
1 “s and l6 If no inspection fixture is 
available, a dial indicator mounted on 
\ base ( in be used on the table of a 
grinder or milling machine The in 
dicator point should have a in 

Table lll-VERTICAL TILT FOR 
GRINDING ATTACHMENT 


I When Grinding Side Teeth of Mill- 
ing Cutters With a Cup Wheel) 


Material 

Anfile in Decrees 
Clearance For 

at Rough 

Cutting Back 

Eaigt Off 

Almniiium 

5 

8 

Brass 

4 

7 

Bron 2 t 

4 

7 

Cast Iron 

4 

7 

Copper 

6 

y 

Fibre 

6 

9 

Malleable Ir i 

4 

7 

PlastiL s 

0 

9 

Rubbci Hard 

Medium 

& 

6 

9 

Steel 

4 

7 

Zinc Die Castings 

6 

9 


Table IV— FACE MILL RUN- 
OUTS FOR ROUGH AND 
FINISH CUTS 


Cutter 

Diameter 


y?ou|2/)in|2 

O D 
& 

Cham 
F acc fer 


Finishing 

Cuts 

0,D 

& 

Cham 
F are fei 


Up to 12'' 0 001 0.002 0.0005 0 0015 

12 to 16" 0 0015 0 003 0.00075 0 002 
Over 16" 0 002 0.004 0 001 0.002 S 


radius spherical point to aid in hnd 
ing the contact point 

To use the indicator in determining 
cutting clearance 

1 Scribe a line in behind the 
tutting edge, and parallel to it 

2 PI ice dial inclicalor so point is 
on cutting edge and set dial to zero 
reading 

3 Rotate cutter forward until 
scribed line is directl) below indica 
tor point I he drop in indicatoi read 
ing IS a measure ol cutting clearance 
Sec 1 iL^s I snd 2 ind 1 al^It I 

( idlit uni on! should be checked 
with the cutter mounted in exactly 
the same minnci as it was mounted 
lor shirpciimg ind will be mounted 
when in use C/Ood praitice indicates 
Ll^at the total run out should be kept 
within the dial indicator readings 
shovsn in 4 iIsIl IV When inspect 
mg run out on outside diameter no 
consecutive teeth should have i van 
ition iJiiealcr tlian oneliilf ol total 
il lowed run out 


Fighting Aircraft Corrosion 



/ 0 / 1() I h( inn out of tin (ham 
fi I \honld hi L III ( I id at tin ( oi lu i 
of I ai II t( ( Il 

I‘h t h {. U I I 1 / Mill M hi ( II 

10 Gum/ ieil Swing grinding 
attaehment to desired angle lor rc 
moving steel at heel of blade on lacc 
of cutter Sec I ig 1^ Set toutli lesL 
to chminitc mtertercrue of wheel 
with adjacent Lcctli Grind teeth so 
that cut runs out on each tooth 
in above hi izc line is shown in 
1 ig 1 Use a silicon L irhidc cup 
w liec 1 

Inspection After Sharpening 

The following pioccclurc should 
be followed in gcnci al duimg the 
inspection of shirpcncd carbide 


Mctliods lor feducing conosion ol 
iHoys used in iinrifl const! uetion 
hi\e been developed bv the National 
Bureau ol Standirds m coopciation 
with fcdci il leroniulRal agencies and 
manuf leturei s Methods ol heat tre it 
ment hive been developed that dim 
in etc intereiystalhnc attiek m ilum 
mum illoys Alsu it has been found 
tint pitting m these alloys tan he 
minimized by miking the alloys from 
high pujity components, ind by keep 
mg the coppti and iron contents low 
Bmiiy mignesium aluminum alloys 
were found to hteonic more susec]:) 
tihle to Loirosion as ilic aluminum 
eontent was increased, hut small id 
chtioiis of zinc or tin rendered these 
alloys more resistent (o attiek Stun 
less steel of the 18 H type contiining 
small additions of molybdenum wcic 
more corrosion resistant ihm simihr 
alloys without addition elements or 
those with small additions ot titanium 


these Lonclusions arc bistd on 
li sts ol some 25 ()()() specimens repre 
sent mg 00 different illnjs which wt*re 
corroded by iLeckrateei methods in 
the laburatory or by cxposuie to the 
w t ithei or to sc i w ate r I oss in tensile 
piopertics was used as an index uf the 
amount ol corrosion oi it w is mcas 
iired diiectly on cross sections ex 
immed with the micioscope al high 
nngmlR it ion 

I he Huicaii of Slinduds has sue 
ccccIcl] in developing surl k e coatings 
lor both iluminiim md magnesium 
alloys which markedly improve their 
resist mec to corrosion under severe 
exposures to sill air f orrosion is af 
fccled by riveted joints gas welds 
scam welds and spot welds Impoi 
tant din also were oht lined on the 
polenhaJ effects involved when cllc))s 
of different chemical compositions 
were cxjsustd to corrosion in coniKt 
with each otlicr 
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Shop shots 




To provent injury to the operator in case a 
clo$e>fit main bearing stud scries, this air motor is 
heJd in a steel yoke which is kept from turning by 
the telescoping square tubes, while its weight is 
supported by a spring balance. Bearing welded to 
end of largest tube pivots on a bar, the ends of 
which are supported on rollers from an overhead 
I-beam. Caterpillar Tractor Company 



Procision parts are inspected at this bench which is equipped com- 
pletely enough for the majority of inspection jobs encountered. Gages 
and inspection tools are kept in orderly arrangement on recessed hoards 
in drawers. Pigeon-holes for papers and records leave the top of the 
bench free for inspection work. Expensive or infrequently used inspec- 
tion devices are kept in the toolroom. Wright Field; Official U. S. 

Army Air Corps photo 



In drillin9 ond tappin9 in large castings, it has been found 

that production can be economically improved with radial drills by using 
supplementary bed plates. In this illustration two bed plates are placed 
alongside the standard plate furnished with the drill. This permits a 
firsi'class machinist to perform all necessary operations on one part, 
while a helper sets up another casting on the other bed plate and puts 
the jigs in place. With this arrangement it is simple for the operator 
to move the drill arm from one casting to the next while the helper 
precedes him in placing the proper jig. A wooden platform built 
around the bed plate makes it convenient for the operators to move 
around and enables them to sec better. Kearney & Trecker Corporation 



This d9ViC6 puts 1 is tlct; LUttin^ Steel and brass tork 

cutteri. in produLtion quantities The hullow cork tuittr is supported 
on a mandrel of the proper diameter, which is held in the collar ainnj' 
with the htuh speed cutting tool, shossn in the sketch The mandrel is 
^roo\ed at one end to hold tin cdne of the cuttiii^i blade so that it 
xsill not rule up on the cork cutter tube without putting the proper 
edpc on it Cork cutters art siippoited in the V hlotk which can be 
elevcited b> the two screws to suit the diameter of the ( utter A sheet 
metal ^uard, noi shown, is placed over the revolving eoli.tr to keep 
thqis fiom H)in^ Freeision Scitniilie ( ompan\ 



RttVolvin9 convtyor ssetion eases the job of changinj; direction 
of cylinder block motion along the machining line Stand pipe and steel 
plate are welded together to form the base which supports the con- 
veyor section Convenor rails are mounted on a welded channel, plate 
and tube structure Caterpillar Tractor Company 



Tims is saved by wrapping electne oven heating 
elements with resistance wire right at the spot 
welding machine VCire and us spool are held by a 
u»ke fastened to the welder base After the free end 
IS spot welded to the metal conductor at ont^ end of 
the pitrecl.iin jnsulaiur the asscmhl\ is dropped into 
slots in a rotating fixture lasttnid to the welder 
columns The slots lit the flat end of the metal eon 
duetors Hesistance wire is tlien w rappe*d around the 
insulator by turning the hand crank After cutting 
with scissors, the wire end is spot welded to the lie 
ment lonntetion Pucision Seientifie Company 



When threaded parts have been carburized, 
this arrangement is applicable to a wide varieiv of 
parts where it is desired to draw the threads back 
from the brittle stage City gas mixed with oxygen 
is fed to the torch held over the work lahlt as 
shown The operator holds the piece with tongs 
while turning the threaded portion under the flame 
By watching the color c>f the piece, he can regulate 
the speed with which the thread must be moved 
under the flame to get the proper draw Parts are 
supported by a bent frame made of steel bar welded 
to a steel base plate After this operation, they arc 
air-cooled Independent Pneumatic Tool Company 


IDEAS FROM PRACTICAL MEN 


Finger Feed for Blanking Dies 

By HENRY W FALSTROM 
I I )nii\\iLr I ! {)ol <7 V// C )w/»uwv 

The type of lingei fccil tor blanking dies illustr 4 tcd 
has proved itself very practical and deptndiblc Once 
fitted it lecjuircs no idjustments It icmains ^ilh the 
die and is not transferable Irom one die to anothei 
Shaping ind fitting the hnger should be done in the 



Position of Scrap l Scrap cutter to be 

finger when cutter attached to ram or 

down punch holder 


Jills fiqint jiid foj blankifiq dies hnufis in tin 
pumh hiddi r Of pumh pUiii and dtops hail fioni 
oun zucnjlil ditiunj fin upsitoli oj tin pnnii 

picss where the die is to be used A finger fitted to a 
press with all m stroke cannot be used in a press 
with a 2 in stroke The feed consists of a bracket set 
in front of the die This bracket eontnns a roller for 
the finger to ride on and also supports the scrap when 
the finger is feeding A scrip cutter can also be it 
tached to this bracket as shown A latch is fitted to 
the stripper that alloiss the scrap to go under but 
forbids it to be pulled back This latch should drop 
from its own weight when the heel of the finger is 
on the center of the roller 

1 he finger hinges in the punch holder or the punch 
plite It IS removable by hand ind should hue a lock 
ing device as shown to prevent it fiom sliding out 
The finger is so hung that it will drop bick from its 
own weight after the up stroke When stroke is up 
the tip of the hnger should cleir the scrap by at Icut 
|t^ in On the down stroke the hnger should enter 
into the scrap at least | in before starting to feed 
When the heel of the hnger is on the center of the 


roller, it is through feeding The latch drops and the 
pilot enters It is well to relieve the hnger a trifle as 
shown in the down position of hnger to allow the pilot 
to index properly 

In starting a new coil of material take the hngei 
out Teed enough blanks by hind until the scrap pro 
trudes under the roller Put the finger bick m and 
start the press 

We are using this type of feed on miny of our dies 
and hnd it very dependable espcciilly on dies where 
production requirements are Urge 

Split Arbor for Trimming Flanges 

By E O SCHRAY 

Recently we vvcrc conironltd with the piobicm ol 
tiimming Ihngc A sliuwn m the diiwing it ends B 
ind ( it tlic simc time It louhl not be mounted on 
the chucks we had iviilible because ot the luge ridius 
So we midc the illiistnted split irbor I) winch 
worked very s U ist ictorily Tlic split irbor li is two 
slots u right ingles to euh other going iboul j in 
fill the r bick than Hinge A when it is slipped on 
This illows eisiei cxpmsion 

Aftei flinge A is in pi icc the tipeicd pm / is 
diiven into the tipcred hole / with i light blow of 
the hammer A 6 deg included ingle on both pin md 
holt give the desired perform nice Aft^r the turn 
ming operation we tike i suitible wrench (about b m 
long) to fit the squire it end ot pm / anil give it i 



1 split aihoi txf'nndid b\ n iap ud pm nas 
It SI d tn hnn both ( inf t n/ f/tu bn (ji diiiiin t( i fkingi 
snnniloinou s}\ I In niboi am b tnpDid tu pt 
tin liaidsloil Kitlni than iJm lid m fin Infln if 
paasi I ona nil n il\ of fin flain/i s i \ di t d 
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quarter turn, which li enough to loosen anti rcincnc 
the flange without dropping the pin Arbor D was held 
in a chuck, but could be made with a taper to hi the 
hcadstock of the lathe to insure greater concentricity 
on repeat orders Arbor D was made of cold rolled 
steel and pin k of drill rod hardened and tempered 
to stand a blow on the square end 



ji t III i 11) lin(/ oj (tt\iiii(/b\ llii 111(1 ( lilt nf oj f (ink 
(iik/ ^/i ni(/lit i (i(/( s 

Prevents Edges of Vellum From Tearing 

By DDMALI A I3AKLR 

Vclluni tlnwing papci is brittle ind cisil) tom 
cspcciilly dong the bottom edge wlicic tools ind 
sliaigiit edges ait constantly being moved over it lu 
climmitc this trouble 1 cover the top of my diawmc 
Isoaid with two sheets ol he ivy inanila paper A md B 
Rei t mgiil ir sections ire cut from sheets A ind B ne ir 
the bottom of the drawing board dht height of the 
rectingular section depends on the location ol the 
lowci edge ol the vellum when plieed on tlic dnwing 
boird while the width of the section is nude i little 
liiger than the maximum width ol the Ingest piece ot 
vellum to be used This leaves mngins ( on both 
sheets A and B which extends from the bottom ol the 
board to ^ in above the bottom edge of the vellum 
One ol the rectangular pieces cut Irum sheets A ind B 
IS discarded, while tlic other is located it I) in the 
drawing however the piece is tiirnmed to form 
nurgins / and H 

In use, a sheet of drawing papci I with borJci lines 
previously diawn, is plieed on top of sheet B ind the 
lower edge is slid under strip L The border lines are 
adjusted by straight edge and it is then tacked or held 
in pla t with gummed tape With this arrangement 
the straight edge slides smoothly over the piece since 
I there art no raw edges to curl up and catch 

Use an Air Motor to Raise a Shaper Table 

By FDWARD N OLSON 

There are shapers today which still lack an auto 
matic mechanism for elevating the table A No ^ air 
motor will do the job quickly when fastened to the 
shaper table screw shaft Of course, this will not lower 


the tiblc but the wciglit of the latter will assist 
grtatb in this operation I recently operated a in 
shiper and had to move the table its maximum dis 
tance The nr motoi simplihed the job 

Ball Bearing Spidor Inproves Layout Table 

A simply constructed work support recently dev cl 
oped by Victor Sherwin at the Fast Pittsburgh Works 
ot VC^estinghocise Electric A. Mfg Company permits 
the work min to stay it one convenient lotation and 
lotate the piece being marked it will This lixtuie 
IS suitable toi laying out ciieles on large pie es 

Three steel bais ol suthcient strength to suispoit the 
work ire welded in spoke like lashion to i steel Idock 
this block IS then set on a bill thrust hearing whicli 
IS plieed on the liyuut lible Steel pipes niiy be slid 
on the birs to increase the woiking Jiametei ol the 
issembly 1 lie Iseinng assembly >hown in the ucom 



//i/(i \fnl Ihv ^ 7ci/f/(c/ fo a slid hloil iUiii u 
hull tiuusi hiuiiiK/ niuki up u loniinuul fix tun 
fui liiildiiu/ iinului pulls to hi luid out joi 
iini(limin(i It adl hold xioif 'inuflinui \oui tons 

panying illustrition his supported pieces weighing 
tour tons 

Jo find i center i flat steel block with a center 
pujulied in It IS laid on the bearing assembly as 
shown The blexk then is moved about on the bearing 
until the eoireet centei is loiind Not only does this 
hxture sive the workmans time but it redcucs eflort 
in laying out large pieces iKought to the table 

Screwdrivers for Close Quarters 

By r F FIIZ 

In our issenibJy ind maintenance work there ait 
many screws to be inserted or removed from very odd 
diffiecilt and inside plues lo ovcaome this diHiculty 
we made sets of micw driver bits, is shown at A m the 
accompanying illustration I hey were made from worn 
or broken taps ind had the squares left on the shanks 
and were held in an ordinary I handled tap wrench 
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S crcwdriv c r 
bits held in a 
key-type 
wrench having 
a sliding T- 
handlc can be 
used in close 
lJ quarters. The 

] I I I bits arc made 

I I from 7vorn or 

\ broken taps 

having a sliding handle, as shown at B. The use of 
these screwdrivers not only increased the efficiency of 
the w'orkmen, but prevented the slots in the screws 
from being chewed up, as they would be by an ordinary 
screwdriver held at an angle. 

Ingenuity Plus Welding Saves Money 

By ARTHUR HAVENS 

1 am lit loss to explain the surprising number of 
ingenious devices made by welders. It may be that 
the extreme flexibility of the welding trade has some- 
thing to do with it, or the welders have some special 
inventive ability — probably a combination of botli. At 
any rate, every shop I visit the same conditions exist 

most ul the shop oihlitics arc welded. Here arc 
some examples of how welding saved a railroad shop 
money. 

It had always been the custom in the shop where 1 
w'as recently employed to roll the superheater flues on 
the firebox end by hand. This was necessary because 
of the cramped c]uarters in the firebox. One day while 
watching a boilermaker and his helper swxat and strain 
on a big roll, a welder suggested that they weld tw^o 
air-motor toilets to a length of H in. pipe, making the 
pipe long enough to reach to the deck outside the fire- 
box door. Willing (o try anything to help make this 
job easier, the suggestion w^as follow^cd. Two helpers 
were stationed on the deck to operate the motor ami 
the boilermaker stayed inside to guide the roll; need 
less to say this idea provetl a boon to the boilermakers, 
and resulted in reducing the time necessary to roll the 
complete set of superheater flues. 

Removing loose JriA'ing wheel keys in the engine- 
house often presents a difficult problem to the unlucky 
mechanic who gets the job. How'ever, this can be 
simplified by following the advice of a welder. A bolt 
with a body size slightly smaller than the key is scarfed 
welded to the end of the key with the threads pro 
(ruding. Over the bolt is placed a piece of tubing or 
washers, just leaving enough of the boll for a full nut. 
By taking a strain on the nut, the key will come out 
easily. It is a simple matter to add more washers or 
change the length of the tubing until the key is 
removed. 

When a railroad is in receivership, the stores depart- 
ment may accept devices made from scrap material. 
Take an oil cup for instance. The welder rolled a piece 
of iron into a cone and welded thereto a Hx24 in. nip- 


ple for screwing the cup into crosshead guides. Since 
curled hair is used in such oil cups, tw'o pieces of J-in. 
rod were welded across the top of the oil cup to keep 
the hair from falling out. Just another idea that saved 
money for a railroad that needed it badly. 

Railroad mechanics frequently have a difficult time 
removing packing from a gland with the conventional 
packing hook. Here’s a tool that seldom fails to do 
the job. Scarf the end of a 12-in. length of J-in. 
welding rod and weld on a large wmod screws from 
which the head has been removed. On the other end, 
weld a J-in. rod fashioned into a ring about 2 in. 
diameter. If you prefer, weld a piece of roil for a T 
handle. This tool is scrcwxxl into the contrary pack- 
ing, and with a sharp yank on the handle, out comes 
the packing. Granted, the packing has been destroyed, 
hut this is also usually true wdicn it is removed with 
the conventional packing hook. These examples illus 
Irate the welder’s versatility in making money-saving 
devic es. 

Greasing Axle Lathe Centers 

Rolling car and locomotive axles w ith a single roller 
puts a heavy pressure on the lathe tenters. Borrowing 
the idea from the pressure grease lubricators used on 
connecting rod ends, the Frascati shop of (he Gulf, 
Mobile and Northern railway in Mobile, Ala., have an 
effettivc w’ay of keeping these Lcriturs greased. 

Taking a short, hollow staybolt, they si jcw it into 
one side of tlie square of both lathe centers lor it is a 



. I gr('(ise ei\p made fro}}\ n hollow sta\boU and 
bntss hashing seriu's effecfiT'ely to lubricate < enters 
on a journal-turning lathe 

double ended, center drive axle lathe by Putnam. I'he 
center has a hole which leads from the staybolt to the 
point. A long brass bushing is tapped to fit the stay- 
bolt and a swiveling handle is fitted to the blank end. 

A grease stick is put in the brass bushing w'hich i.s 
screwed on the stud. This forces grease to the center 
and it can’t help working back between the axle and 
the cone point. It has proved a simple and efficient w^ay 
to prevent undue wear and scored centers. 
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CHALLENGE TO INDUSTRY’S PATRIOTISM 

Calh for Plain Speaking 


I T is a pity that the greatest national defense effort 
in American history had to be made during a presi- 
dential election campaign. For a modem defense effort 
involves an intensely practical industrial project, while 
an election campaign involves an intensely emotional 
political propaganda. And tliose two don’t mix. 

That, as I see it, is the chief reason for the welter of 
claims and denials, charges and counter-charges that 
have been getting in the way of contracts for planes, 
tanks, guns and all the rest of the armament for which 
the American people arc so ncivously peering down the 
road. 

We are told that the managers of industry, smarting 
and suspicious under the repeated attacks of government 
officials for some years back, have been reluctant to assume 
the abnormal risks of defense contracts without commensur- 
ate safeguards, and that the politicians who must authorize 
those safeguards have been reluctant to do anything that 
might be construed as letting down the bars for unscru- 
pulous business men to exploit the national emergency. For 
the one, the business risks of full speed ahead have been 
too great; for the other, the political risks of full speed 
ahead have been too great. So we don’t go full speed 
ahead. 

This is not written to increase that clamor of re- 
crimination on either side. On the contrary, it is an 
appeal for some decent and thoughtful consideration on 
the part of all concerned — consideration for the urgent 
needs of the nation, for the problems and responsibilities 
of both the politicians and the industrialists, for the 
elementary principles of prudent business management, 
and for the good opinion of the man on the street. He 
is neither a politician nor an industrial executive. But 
his hide and his pocketbook are at stake in the national 
defense program — and he knows it. He has a right to the 
low-down on what is going on. And if he is left in 
ignorance or deliberately deceived, for the sake of either 
political or business whoopee, the payoff will be mighty 
poisonous political medicine for the politicians and 
CQually poisonous business medicine for the business men 
who may be responsible. 


The plain stark fact, to be faced squarely by us all, is 
that the national defense program is an emergency 
project — a desperately urgent emergency project, 

As in every emergency that confronts a democracy, we 
are harassed oy a confusion of counsel. As always, some 
of the confusion arises from honest but conflicting judg- 


ments, some of it from ignorance or muddy thinking. 
But, unhappily, much of it reflects the deliberate purpose 
of self-seekers to fish in troubled waters— to capitalize the 
conjunction of a national emergency and a political 
campaign to boost their own interests. Already the charge 
that American business men arc unpatriotic and interested 
only in profit has been put out as a smokescreen to cover 
up deficiencies for which business men are in no way 
responsible. 

Now the man on the street finds it hard to sec through 
this maze of excited contradiction. Not because he isn’t 
smart — the average American can think straight enough 
when he has the facts. But in this case the facts are 
obscure and complicated — they have to do with matters 
that are strange to him. And to make it worse, at the 
height of his confusion, raucous voices constantly ass-ail 
his ear with "simple” explan^ions of it all. But, as so 
often happens, most of these "simple” explanations make 
the matter a lot simpler than it really is. 


Consider, for example, the cry that "industry refuses 
to get busy on national defense until its profits are 
guaranteed”. Very clear and simple, to be sure; but also 
very false. The charge that American capital is "on 
strike” in the hour of national need. As silly as it is 
simple. The assertion that our manufacturers "won't 
even talk with a government anxious to place orders with 
them, without large financial concessjons”, and that 
"American corporate industry refuses to expand its 
resources for defense until it receive.s immunity from 
proper taxation". The resounding demand that we "con- 
script wealth as well as men” — whatever that may mean. 

Particularly political has been the attack on the air- 
craft industry. It has been made to appear that aircraft 
manufacturers were instituting a sit-down strike bccau.se, 
in their greed for profits, they demanded more than 
Actually the 8% was not a net profit at all and 
the only concern of the manufacturers was to fight 
against incurring losses under the 8% limitation. And 
army and navy officers have sustained the aircraft manu- 
facturers' viewpoint. 

The air is full of explanations which, however simple 
they may sound, do not explain. And in most cases, I 
am convinced, the purpose of those who offer them is 
not to explain but to inflame. Those who try honestly to 
explain these issues from either side, find it impossible to 
do the job in such ringing phrases. 

As I have said, our count^ has been caught short, As 



a result, there are many reasons for the confusion and 
controversy. The plain fact is that we can produce our 
war equipment by only two means: (1) by converting 
the industries of peace into the industries of war. so 
far as that is possible; and (2) by building from 
scratch the new facilities we need to supplement them. 
In other words, we must create — with desperate haste — 
a new industry in America — an armament industry. 

Right there is the cruic of the problem that now con- 
fronts the industrialist sincerely trying to equip himself 
for his part in national defense. For this new armament 
industry is not the ordinary business risk against which he 
has learned to weigh the interests of his employees and 
his stockholders. It docs not deal with familiar products 
and processes. It is not continuous — at least it has not 
been heretofore in this country — and it may fold up as 
suddenly as it has opened. It cannot hope to serve 
thousands of potential customers: it has but one sure 
customer — the United States Government — and wielding 
the sovereign power that customer can do just about as it 
pleases with respect to its needs and demands. Which 
means that not even this one is a sure customer. 


No more unfair or deceptive charge ever has been 
leveled against American industry and American busi- 
ness men than the accusation of being unwilling to take 
the normal business risks of the defense program. The 
risks they are trying to minimize — they cannot possibly 
avoid them all— ^are very special and extraordinary risks 
indeed. So clearly is that true, that I doubt very much 
whether such questions and charges ever would have 
risen were it not for the fact we are engaged in a 
political campaign. 

Already some of industry's great units have gone 
ahead with the building of new facilities, the purchase of 
special materials, and the actual production of armament 
in the face of all risks^ gambling that their government 
eventually would work out some reasonable plan to pro- 
tect them against excessive loss. Others, doubtless will 
follow suit. 

But many other companies, for one reason or another, 
are not in position to do that. So before they begin to 
expand their facilities to handle defense contracts, they 
have asked their only potential customer for thore tmv 
facilities to guarantee them — not excessive prices, not 
exorbitant profits, not immunity from taxation, as we are 
being told, but simply against the excessive losses that may 
result from very extraordinary conditions. 


As this is written, it looks as though the legislation and 
the rulings necessary to accomplish this purpose soon 
will be forthcoming. Thoughtful and responsible officials 
of the government understand the situation and what is 
needed. But, unfortunately, their understanding and action 
will not quiet the professional business-baiters. So long as 
those gentlemen have their own interests to serve, so long 
as political excitement makes it easy to whip up public 
demand for a scapegoat to atone for ais-appointing progress 
with the defense program — just so long will the business- 
baiters find a receptive audience for their criticisms. 

All of which suggests that business men must carry 
at this time a double responsibility, in addition to their 


obvious obligation to do the very best job they know how 
on their individual parts of the defense program. 

The first of these added responsibilities is, of course, 
to avoid any possible basis for the charge that industry is 
exploiting the defense program in behalf of excessive 
Pfofit, unfair treatment of labor or any other unworthy 
self-interest. The second is to see that the man in the 
street knows and understands all that I have tried to set 
down in the foregoing. 

For the man in the street is deeply involved in all 
this. He is "in the street" only to the political orators. 
To the rest of us, he is the man in the factory, the man on 
the truck, and the man behind the orders that industry 
fills. In short, he makes up this living American in- 
dustry on whom the politician's charges spatter. As an 
employee he has a stake in the solvency, the security, and 
the reputation of the very plants at which criticism may 
be directed. Knowing the facts, he can answer the critics 
so far as his own plant is concerned and can see how the 
same kinds of facts apply to all industry. If he is a 
customer, suffering inconvenience as a result of the 
plant’s service to national defense, a knowledge of the facts 
oehind the plant's problems will help to make him a de- 
fender rather than a critic of responsible business manage- 
ment. If he is a neighbor in the community, the facts will 
equip him to be an interpreter of industry’s problems to 
the people of the home town. 


In this national defense effort, business enters into a 
new partnership with government, but, more importantly, 
into a deeper partnership with the American people. It is 
more than ever essential that it take all of the American 
people into its confidence, beginning with the people in 
its plants and going out through the ranks of its 
customers and its community neighbors to show them 
that they have a common interest in seeing that the task 
of national defense is undertaken in the American way. 

As we all know, there are in this country some people 
who would like nothing better than to see American 
industry fail in this supreme test of service to the nation. 
They will watch with jealous eyes every move of every 
company that is engaged on a defense job. They will 
disparage its achievements, exaggerate its shortcomings, 
ana distort its motives. For they would like to make over 
American industry to their own pattern, and they'll never 
have a better chance to get started with it than has been 
opened up by the national emergency. Or so it looks to 
them. 

So, great as are the business hazards of the defense 
program for the individual business man, even greater 
hazards are involved for American industry as a whole. 
But, knowing the temper of American inaustrial leader- 
ship as I do, I am confident that it will handle its defense 
assignment with credit to itself and with great advantage 
to the nation that it serves — whether in war or in peace. 

To help in that simreme test is the opportunity and the 
privilege of the McGraw-Hill organization. 



President, McGraw-Hill Publishing Company, Inc. 


This message is appearing in all McGrauf-Hill industrial and business publications, 

reachinv over a million readers. 







HOW TO MACHINE 



A PKACTICAL WOttKlNQ MANUAL 
DESIGNED TO GUIDE PRIVATE 
INDUSTRY IN TOOLING UP FOR 


THE MANUFACTURE OF SHELL 




flG, } — The shell forqinq is tfJciJe of XJ340 steel zvitli the 

folUminq minimum physical properties: yield point 53,000 Ihs. per 
sq. in., elongation in 2 in., 15 per cent; reduction of area, not less 

than 30 per a’nt 



Machine as shown then 
straight knur! 7 





049 - 0.02 

2.22 0.04 >1 



Detail of Band Seoif 

o.eogo.to 

*1 ‘ p / — Crimping groove 





!1. 26-0.16— 


Minimum perfect 
threads 



Stamp on circumference of body 0. 25 forward of rotating band seat 
with M 'tetters and figures, tot number, year of manufacture initials or 
symbol of manufacturer, caliber and aesignafion of shell 


Snatches 72\ apart 



Note '- Shell must be carefully centered during the various machining operations, in order to maintain concentrfcity 
of cylindrical surfaces. The following max. eccentricities of cylindrical surfaces will be accepted 

1. Between fuze seat or adapter seat threads and outside cylindrical surface. 0.015 

2. Between bourrelet and rotating band, with shell body, 0.006 (bourrelet must overlap body on entire circumference) 

3. Between cavity of shell and and outside cylindrical surface, 0.UI5 
A. Between base cover and base of shell, 0.03 

FiG, 2 — The eomplctcly machined shell has a gliding metal rotat- 
ing hand rolled into the knurled seat and a No. 22 gage cover seam 
welded to ihc base. It weighs 10.97 lbs. empty as against 20 Ihs. 
maximum for the forging 
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HOW TO MACHINE 
75-MM. SHELL 

This is the first of a special series of autliorita- 
tive articles describing the manufacture of arma- 
ment and other products needed for national defense 

BY CHARLES GRAZIOSO 

(Jhiif J rnrniniitfdn Innihidf <1 JimiuiI 


Fraxkfukd Akskxai/s set-up for machin- 
ing 7 s-mm. shells is a good example of the 
way in which the Ordniinte Department 
(.ontribiites to the technique of munitions 
manufacture. 'I'hc ar.senals, unless ex- 
panded to extravagant proportions, can 
never be more than pilot plants, which 
would supply in war time only a small 
percentage of the country’s munitions re- 
quirements. They serve, however, to keep 
alive the art of munitions making during 
peace time; they furnish a source of sup- 
ply of ordnance materiel; and they are 
models for private manufacturers working 
on ordnance orders. 

"hhis article discloses for the hrst time 
details of modern tooling for the 7‘)-mm. 
shell. It gives the findings of 2 ' 2 years 
of intensive study by the Artillery Am- 
munition' Division, Frankford Arsenal, 
on the application of present-day machine 
tools to this size of projectile. 'J'he pre- 
sentation is designed to be a practical 
working manual for private plants called 
upon to make shells. 

The 7Vmm. shell was selected for this 
treatment because it is the size of artillery 
ammunition made in the greatest quantity 
and because of all ordnance items, shell 
manufacture is subject to the most drastic 
expansion during an emergency. Many 


of the machining operations performed on 
this shell are similar to those used on 
larger and smaller sizes. 

An idea of the contribution made by the 
Ordnance Department to the technique of 
manufacture may be gained by tlie fact 
that it is now possible to make 3000 shells 
per 8-hr. day with only 41 machine oper- 
ators. This is not theoretical, but a state- 
ment of Frankford Arsenal’s actual per- 
formance. Machine tool investment for 
this output is slightly more than $300,000. 

CTedit for development of these meth- 
ods goes to the personnel of the Artillery 
Ammunition Division, Frankford Ar- 
senal, to machine tool and small tool 
manufacturers and especially to Lieut.- 
Col. L. H. Campbell, Jr., formerly officer 
in charge of this department, and now on 
duty in the office of the Chief of Ord- 
nance, Washington, D. C. 

Shell forgings, Fig. 1, are made by com- 
mercial forging plants, either by the con- 
ventional pierce and draw-bench method 
or by means of an upsetting machine, d'he 
steel is equivalent to SAK XI. 340. The 
forgings arc furnished to meet specified 
physical properties: yield point — not less 
than 3.3,000 lb. per sq. in.; elongation in 
2 in. — not less than 15 per cent; reduction 
of area - not less than 30 per cent. Main- 
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tenancc of these physical properties in 
the forcing avoids the heat-treatment dur- 
ing the machining operations that was 
formerly practiced. This arrangement 
has resulted in a great saving in time and 
equipment, and has eliminated one of the 
choke points in shell manufacture. 

Another great saving is the making of 
forgings with the interior cavity corre- 
sponding to the finished shell dimensions, 
Fig. 2, thus eliminating boring operations 
to machine this cavity to size. The boring 
operations proved to be another choke 
point during the last World War. 

'I'he first operation to be performed at 
Frankford Arsenal is to shot blast the in- 
terior surfaces of the forging to remove all 
scale. The forging is then ready to start 
its journey through the machining depart- 
ment. 

Special Mandrel for Centering 

Centering is the second operation; it 
must be carefully performed to insure 
concentricity within the limits of specifi- 
cation as all succeeding operations are 
dependent upon it. To center, the forg- 
ing is placed on a six-jaw expanding 
mandrel, hydraulically or air-operated as 
shown in Fig. 3. The three jaws at the 
end of the centering arbor grip tbe in- 
terior of the forging first, as they are 
positively actuated. The three jaws at 
the rear of the mandrel are controlled by 
an equalizing spring which compensates 
for any draft in the interior forging di- 
mensions. The expanding jaws are made 
from 0.90 carbon tool steel and hardened; 
they are ground in place after the mandrel 
has been fitted to the machine spindle, in- 
suring accuracy in the working position. 
The centering arbor body and other de- 
tails are made from high grade chrome- 
nickel steel which is heat-treated. The 
arbor is tested daily by means of an ac- 
curately finished master shell, using a dial 
indicator to check the concentricity of the 
outside surfaces. The forging is rotated 
in the machine counter-clockwise while 
the centering drill is rotated clockwise. 


The third operation is that of machin- 
ing the base, cutting off and turning for 
concentricity. This operation is per- 
formed on a multi-to(jl lathe with a swing- 
ing tailstock as follows: The forging is 
chucked on a three-jaw expanding arbor 
locating from the cavity, while the tail- 
stock is swung into position in the center 
as shown in Fig. 4. A convenient feature 
of the set-up used at Frankford Arsenal 
is a work shelf that fits on the swinging 
tailstock. When the tailstock is swung 
backward out of position, the shelf comes 
into line with the expanding arbor afford- 
ing a handy means of unloading and re- 
loading the work. 

The tools used in this operation, namely 
the driving arbor and jaws, are manufac- 
tured frf)m chrome-nickel steel and 0.90 
carbon tool steel respectively. Three 
carbide turning tools are located on the 
front slide of the machine, and two addi- 
tional carbide tools are mounted in the 
back arms- -one for base facing, and the 
other for cutting off the excess stock from 
the open ends. 

The fourth operation is known as "nos- 
ing-in the open end.” "Fhis operation is 
done by cold pressing in a crank press of 
180-ton capacity with a 16-in. ram. The 
shell is placed in the collet and die set, 
shown in Fig. 5. The ram of the press 
descends upon the open end of the shell, 
and the collet is clamped around the shell 
as soon as the upper part of the die strikes 
it. The collet bottoms on a sleeve to limit 
its motion, while the die forms the nose 
of the shell to produce the correct inside 
radius. 4 he die is made from steel which 
can take abuse without scoring and is 
banded by a machine steel ring to prevent 
shattering. Tallow is used as a lubricant in 
this operation. 

The fifth operation is to finish turn the 
exterior surfaces of the shell. This opera- 
tion is performed on a vertical two-slide 
turning machine with form plates on each 
slide to guide the tools so that the correct 
exterior contour is produced. A locator is 
placed in the shell and then both shell and 
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^ H — 0. 115 of forrtard (out) 
' ! » ■■ ■■ > position 


GrindinQ Instructions: 

Set pusher os shown. Install arbor, leaving oil the stop. Start the 
mochine and grind tront inserts until, when released, dinrension 
"A“ will be approximately 0,01^) then strew locating plug incnd ot 
arbor, start machine and grind rear inserts until, when released, 
inserts will be Hush with body. To determine when grinding is 
necessary, check conLcntricity ot inserts with indicating sleeve. 





f fiO. J — Thr anttfriri^ arhor has two sets of local- 
incf ffifis, equalized by a spring to take rare of draft 
in the shell cavity. Grinding the inserts in place 
insures i r);/f r'?t/r/V//v 
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-Locator 


" Expanding driver 


Locating 

'bar 


h — Finish Inrninq thr O.D, is done 
in a Vt'vliral lathe which uses tivo carbide 
tools fee din if ttpzvard and downward 
respectively 


Expanding- 


r Spring 
-Insert 






FJG / — Details of the driver used on the 
vertical lathe shozvs the locating bar, zvhich 
fixes the height, and the expanding inserts. 
The base of the shell is supported by a 
dead center moved dozenzvard hydrauHcally 


. rr 

'I > 

! I II 


Adapter--^ 


ll I p Draw bar 



o.o 5 a--^, 

± 0 . 00 ! T 


/Cup 


r-Bar 



11.680 

± 0.001 
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FIG. B — A special gage shozvs whether the O.D, at the point of final trim 
is the correct distance from the base of the cavity. The cup is loosely held 
on the gage bar, the shoulder of which must fall within the 0.030 in. offset 
when the cup is in contact with the work 
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locator are placed over the expanding 
driver. Expanding inserts, in the driver, 
chuck the inside contour of the shell while 
the tailstock is automatically brought into 
position. Both expanding driver and tail- 
stock are hydraulically operated. 'J'his 
method of chucking locates the work from 
the bottom of the cavity. 

The right and left-hand turning tool^. 
are then fed along the shell following 
their respective forming plates as shown 
in Fig. 6. A cross-section view of the 
driver is shown in some detail in Fig. 7. 
The gage. Fig. 8, locates from the interior 
of the cavity to measure the diameter 
aiross the nose at a point where the shell 


is subsequently faced. I'his gage utii'ists 
of a bar with a spherical end, winch 
strikes the bottom of the cavU\, .ind a 
loosely supported ring with three (.ontact 
points which rest upon the outside diam- 
eter of the shell a short distance Inim the 
nose, rhe back of this ring is offset over 
half its area. A shoulder in the plug must 
fall within the upper and lower limits ot 
this offset, a distance of O.O.sO in., in order 
to have the work pass inspection. 

Operation No. h is that of drilling .ind 
tapping the lock screw hole. 1 Ins opera- 
tion is performed in a two-spindle drill 
press with the shell located from the in- 
side bottom on a sliding jig shown in big. 




p){j s — After being drilled in the position shown the shell jr moved in its 
jig against the opposite pair of stops for lapping the set screw hole 
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9. Drilling is done with a size (i drill 
through a fixed bushing. Then the lo- 
cating portion of the jig is slid along the 
base plate against a pair of stops which 
brings the hole directly beneath the tap- 
ping spindle. A hand fed floating tap 
cuts the 18-pitch lock-screw hole with the 
use of a tapping attachment. The only 
thing to remember in connection with this 
operation is that it should be performed 
before cutting the larger thread which 
forms the fuze seat. If the lockscrew 
hole is cut after the larger thread it will 
raise a burr that is difficult to remove. 

Finished on Multi-Spindle Machine 

'rile seventh operation entails finish ma- 
chining both ends of the shell, it is per- 
formed on an eight-spindle double index- 
ing machine. The shell is placed in the 
eighth station, locating from the base of 
the cavity and chucked on the outside 
diameter. It is then indexed to Station 2, 
where a carbide tool rough faces the base; 
then to Station 4 where an end mill ma- 
chines the lug to the rough face base thick- 
ness; meanwhile, a carbide form tool 
forms the band seat grooves and the cart- 
ridge case crimping groove. At Station 6, 
the base of the shell is finish faced to the 
correct specified thickness. 1 hese opera- 
tions are illustrated in Fig. 10. 

After the shell is machined on the base 
end, it is removed from the chuck in the 
eighth station; it is inverted and placed in 
'Station 1 with the open end out, where it 
is located from the outside base and 
chucked on the outside diameter. At 
Station ^ the open end is rough bored and 
rough faced; at Station ^ the open end is 
reamed to 1.9098 plus 0.0090 in. diameter, 
making the shell ready for the tapping op- 
eration. In this position the open end is 
chamfered by a carbide tool. At the last 
station of this machine, the shell mouth is 
finished faced to the correct depth and 
tapped with a collapsible tap. Fig. 'll 
shows the machining up to this point. 

rhe device, shown in Fig. 12, is usedi 
throughout the machining operations in 


order to insure that concentricity is main- 
tained in the shell. It consists merely of a 
pair of rollers and a finger-type indicating 
gage. As the shell is rotated on the 
rollers, any runout becomes at once appar- 
ent. A slide permits the shell to be placed 
at various positions in order to check dif- 
ferent points along cavity. 

Notching is done next on the fixture 
shown in Fig. l.T This work is done on a 
hand feed milling machine. Fhe shell is 
placed in the notching fixture and is 
chucked by rotating handwheel A clock- 
wise until tightened. I'hen feed handle B 
is brought forward bringing the table 
against the stop, while the notching cutter 
D cuts the first notch. The feed handle is 
then brought back, and the indexing trip 
lever is brought forward to permit rota- 
tion of the chucking handle A so the next 
notch may be made. This is continued 
until all five notches have been cut 72 deg. 
apart. 

The shell is next stamped with the 
year of manufacture, the size and style of 
projectile, and the initials of the manu- 
facturer, such as 75 MM. HE. M48-I940 
FA. Stamping is done on a machine hav- 
ing two idler rolls which support the shell 
while a circular stamp in the ram of the 
machine is brought in contact with the 
outside diameter. The ram is operated by 
a foot pedal. The circular die is power- 
driven and rotates the shell while the let- 
tering is pressed into it by a set-up shown 
diagramtically in Fig. 14. 

Next comes knurling the band seat, the 
tenth operation. Annular grooves have 
already been cut in the band seat by means 
of the form tool used in operation No. 7. 
In this operation the longitudinal grooves 
are cut giving a square knurled pattern. 
The work is done in the set-up shown in 
Fig. 1 5. I'he shell is placed in a revolving 
rest while the two knurling rollers are 
brought into contact with it by pneumatic 
control. This in turn presses the revolv- 
ing shell in contact with the working 
knurl which does the cutting. About eight 
to ten revolutions of the shell, while in 
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foed handle B 


f } G ' J 1 1 ’ c Slaking not c h e s 

are cut witJi the shell held in 
this fixtnre on a hand- feed 
milling machine. The work is 
clamped and indexed h\ hand 


t i S . ' ' — A n identify in g sta m p 
is rolled on the outside of 
each shell just above the hand 
seal. Pressure between the 
shell and revolving stamp is 
applied by means of a foot 
pedal 
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Knurling rollers (pneumaHc control) 
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grooves ni the band scat arc 
cut across the annular grooves 
machined during the turniruf 
operation to form a right- 
angle knurled pattern 


f I G , J h — The shell is q rip pc d 

' ,, , , in three positions in a tire 

Holder , r 

setter zvhile a pressure of vui) 

'Si lbs. applies the gilding metal 

I band to the kntnled seat 


Shell support 
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contact with the knurling tool, is required 
for this operation. 

Operation No. 11, shown in Fig. 16, 
consists of pressing the rotating band into 
place. The gilding metal band is slipped 
over the shell and located at the band seat. 
Shell and band are then placed in a h\- 
draulic press equipped with si.\ dies to 
press the band into place. The dies are 
applied until a gage pressure of 900 lb. 
is reached, which is held apprt).\imately 
3.2 sec.; the pressure is then released to 
permit the dies to return to neutral posi- 
tion. The shell is then rotated about 1 
deg., and the same pressure is applied for 
the same amount of time. This procedure 
is followed three times to insure that the 
gilding metal band has completely filled 
the band seat. Periodically a band is re- 
moved for visual inspection To make cer 
tain that the metal is flf)wing correctly. 

Fhe twelfth operation is that of turning 
the band. This is done by placing the 
shell in a collet held in the holloAv spindle 
of a lathe, locating from the outside base 
by means of a swinging stop. 'I'he car- 
riage holding the carbide turning tool 
then rough turns the band which is fol- 
lowed by the linish turning tool. A form 
tool in the iross-slide puts the grooves in 
the band and trims it to width. A semi- 
automatic machine is used in this opera- 
tion as shown in Fig 17. 

The thirteenlh opeialion is welding the 


bast c'wer. This consists mereh of a 
bright soft annealed circular disk of sheet 
steel, S AF lOl.'l and No. 22 IJ.S. gage. 1 1 is 
designed to reinforce the base of the shell 
against the force of the cwplosion. The 
base cover is welded in place by either 
overlapped spot-welding or .seam welding 
Fig. 1 8 shows the seam welding set-up with 
two fixtures, one of which is loaded, while 
the other is in working position. Two 
welding wheels make it necessary to turn 
the work through only 180 deg. in order 
to obtain a finished continuous weld. 

I'he last step is washing the shell to 
remove all oil and grease, and to prepare 
a surface so that paint will adhere without 
peeling. Dimensions on the outside diam- 
eter are checked at sc\'en points simul- 
taneously by means oi an Flectrolimit 
gage. The threaded fuze seat is inspected 
by means of a plug gage mounted on a 
rebuilt tapping attaihineiit Avhich drives 
the plug by friction and reverses the direc- 
tion of rotation as the work is pushed on 
and off. All other important dimensions 
are checked by individual gages. This 
inspection is performed 1 00 per cent on 
all shells. 

Following inspection, the setscrew is 
screwed into position, and the threads are 
greased. Then both exterior and interior 
surfaces are painted in spray booths to 
prevent rusting. Six shell are placed in a 
carton for shipment. 


/ — .Ijhl hi'iiu/ 

p)i’>u'd iulo phlif, I hi 
hand rdnyh and fin- 
ish tnnit'd and trim in fd 
in a hdlloiv - spiudh 
scnii-aiilonialii la I hr 


S^/ng/ng 5 fop -- 



Cross slide 
feed 


Form tool 


Burnng 

fool 


Rough turning 

foot ~ ‘ 



y Too! turning p ^ 

M carnage tool H tfU 

feecT ^ 
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It is possible to use machines 
made by a number of different 
manufacturers for each of the 
steps outlined above. At present 
the Frankford Arsenal is employ- 
ing the machines given in the fol- 
lowing tabulation. It should be 
remembered, however, that these 
are not the only methods that can 
be employed for the work of pro- 
ducing 75-mm. shell. One alter- 
native is to use lower production 
general-purpose machines as was 
done to a large extent during the 
last World War. 

Developments in shell manu- 
facture have not reached an end. 
The Ordnance Department is 
continuing experiments with ma- 
terials and methods that may 
cause important changes in the 
future. However, the operations 
described here represent the best 
practice that has been devised to 
date. 


fiO — The base caver is welded in place 
by a scam welder using two holding fixtures. 
Overlapping spot welds are also acceptable 


Thf vinwH pxiiroHHPtl In thifl artirli* nrr Hiohj* of 
Hip author anil In no way roflpct llu* attifiidi* of 
till* War DepartiTiont. StateiiiontH madp and fluuros 
Quotprl are not from offlcla] soiin’o^ 



75 MM. 1148 H.E. SHELL 

BASED ON PRODUCTION OF 3.000 SHELL PER EIGHT-HOUR DAY 
FINISHED FORGED CAVITY 





Production 






per 



Operation 


Machine 

Machines 

Operators 

Number 

Operation 

Machine 

(S hr.) 

Required 

Required 

1 

ShotblaBt 

Panpborn .... 

1000 

3.00 

3.00 

2 

Center 

Foster . 

1000 

3 00 

3.00 

a 

Cut-ofl, rouffh turn and face 





base 

Fay Automatic .... 

360 

8.33 

8.33 

4 

Cold Nose 

Bliss No. 87 Crank Press . 

1300 

2.31 

2.31 

6 

Finish turn 

Ex-Cell-0 

635 

6.61 

6.61 

6 

Drill and tap set screw hole 

Bodine 

3000 

1.00 

1.00 

7 

Finish both ends and band 






seat 

New Britain 

600 

5.00 

6.00 

B 

Notch 

Producto-Matlc . 

1660 

1.82 

1.82 

9 

Stamp 

Noble & Westbrook 

3300 

0.01 

0.91 

10 

Knurl 

Morley 

3300 

o.ei 

0.91 

11 

Apply band ... 

West Tire Setter 

1000 

3.00 

3.00 

12 

Turn band ... 

Sundstrand 

1000 

3.00 

3.00 

la 

Weld baee cover .... 

Thomson-Oibb Seam Welder 

1000 

3.00 

3.00 



Total 


40 89 

40 89 
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AMERICAN MACHINIST 





AMERICAN MACHINIST REFERENCE BOOK SHEET 


Thi- American Standards Asso- 
ciation has approved a standard for 
rut and j^round thread taps. It in- 
cludes a standard table for markings., 
thread and general dimensions, and 
working tolerances for liand taps, 
machine screw taps, taper taps, nut 
taps, pulley taps, boiler taps, mud- 
or washout-hole taps, staybolt taps, 
pipe taps, and combined pipe tap 
and drill. 

The form of thread profile speci- 
fied is known as the "American Na- 
tional rorm." The basic angle of 
thread between the sides of thread 
measured in an axial plane is 60 deg. 
The line bisecting the 60-deg. angle 
is perpendicular to the axis of the 
screw thread. The basic depth h of 
the thread form is fouriLl as follows: 
h = 0.6‘i9519p - (),649‘)l9/ n 

The basic pitch diameter is the num- 
ber obtained by subtracting the single 
thread depth Irom the basic major 
diameter, i.e. 

Basic pitch diameter D - li 
where D ... major diameter, A ziz 
depth of thread, // — number ol 
threads, and — pitch of thread. 

Tap markings include the nominal 
size, number ol threads per inch, and 
the proper syjnbol to identify the 
thread form,’'^ wJiich symbols are; 

NC American starulard coarse thread 
series. 

NF — American standard fine threail 
series. 

N — American standard H-pitch, 12- 
pitch and 1 6 -pitch scries. 

NS Special threads \Mth the Aineri 
can national form. 

NH — American national hose coup- 
ling threads. 

NPT — American standard taper pipe 
threads. 

NFS- American standard straight 
pipe threads. 

NPSG~A standardized undersize 
straight pipe tliread for grease tup 
fittings. 

V---A 60-deg. V-lhread usually with 
both the crest and root flatted sev- 
eral thousandths from the theoret- 
ical to users specific:ations. 

Acme — American standard 29-dcg. 
acme- type thread. 

• Sui‘li tunrkliic's iiM T.S.S.. Ij.S.I.. 
S.A.E,, Hiul A.S.M.E. nrr il>uv (ibsoUUn. 


Tap Standards 


The American standard coarse 
thread series includes the following 
sizes and pitches: 

Ni). 1-61NC g"-16N'(: \\" r>NC 

No. 2-56 NC ,^,s"-14NC lT'-5NC 
Nu. V-ia NC i" 1 3 NC 2 NC 
No. -1-40 NC: j”s" 12 NC 2l"- 4| NC 
No. 5 -inNC j"-llNC 4 NC 

No. 6 >2 NC 10 NC ir- 4 NC 

No. s- 32 Nc: r 0 NC s 4NC: 

No. 10 24 NC I HNC 3^- INC 

No. 12 24 NC \r 7NC 3^' ■ 4 NC 

i"-20 NC iT- 7 NC 4 NC 

,'V' IHNC Ij}"- 6NC 4 " 4 NC 

The American standard fine thread 
series include: 


Nd. 

0 

HU NF 

Nd. 10 32 NF 

r- 

18 NF 

No. 

1- 

-72 NF 

No. 12- 28 NF 

j " 

4 

16 NF 

No. 

2- 

61 NF 

T' 28 NF 

7" 

K 

14 NF 

Nd. 

3 

-30 NF 

24 NF 

1 

-14 NF 

Nn. 

1 

-4K NF 

J" 24 NF 

0" 

12 NF 

No. 

5. 

■44 NF 

7.:" 20 NF 

li"- 

12 NF 

No. 

r. 

-40 NF 

i"-20 NF 

U" 

12 NF 

No. 

8- 

-Ui NF 

,'V'-18NF 

H"- 

12 NF 


In addition to the regular marking, 
benl -shank tapper taps with cul 
threads arc marked "CJass 2" while 
those with precision commercial 
ground threads are marked "(llass 3.” 

Special taps (except grourul thread 
taps marked with limit numbers stip- 
ulalcd later) varying only slightly 
from standard dimensions arc marked 
with the letter S in a circle. 

Tap.s varying on the pitch diam- 
eter up to O.on in. over or under 
basic arc marked with the actual 
amount tiie low limit is over or under 
the Isasic size, and standard size. 


Fractional size laps with commer 
cial ground threads and maciiine 
screw tajss with either commercial 
or precision ground thrccads are 
marked with one ring on the shank 
near tlie thread in addition to the 
standard marking. 

Precisiufi ground thread taps hav- 
ing a pitch diameter belwcen basic 
and minus 0.0005 are marked w'ith 
"01." Those having a pilch diam- 
eter between ba.sic and plus 0.0()()5 
arc marked with "1." Those with 
a pilcli diameter hetween 0.1)005 to 
0.0010 over basic are marked '’2." 

CTiround thread pipe taps are 
marked "CCj" if the pilch-diainctcr 
grinding tolerance is eL|ual to or 
greater than the following values 
(they arc marked "PG" if it is less) : 


4 Id tluxsiJs per in. iricl. . ().()()20 in, 

6 threatis per in (I.OOIH in, 

7 (lircsuls per in 0.0015 in. 

5 tliitsuls per in O.OOM in. 

0 tlireiiLls per in 0.0014 in. 

Il> and llj threads per in... 0.0011 in. 
12 tliieails per in. and finer,. 0,0010 in. 


Taps and dies having mu 1 1 ip le 
threads are marked with (1) diam- 
eter, (2) number of thread.s to the 
inch, (3) form of thread, (-1) lead 
designated in fractions, and (5) dou- 
ble, triple or t|uaclriiple. b'or ex- 
ample a I in., 16 cloiible-tliread spe- 
cial lap is marked; 

1" 16NS 
I Lead Double 




Tap terms adopted as standard by the American Standards Assffciafion 
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YES or NO.. .NOT MAYBE 
when you check with 
Starrett Indicators 

'Fhe wide choiee of models, types and dial 
calibrations available lets you pick the 
right hiarrett Dial Indicator for any pro- 
duction measuring, testing or comparing 
operaiion. Fast, sensitive actions; big, easy- 
reading dials insure speed with accuracy. 
Also a large selection of LAST WORD 
Indicator models. 





Get After Metal Cutting 
with the 

RIGHT Starrett Hacksaw 


Misfit hacksaw blades waste valuable time 
— tie up useful men and machines. End this 
loss the simple, effective way — select the 
correct hacksaw blades for your kind of 
metal cutting from the complete Starrett 
line. Your choice of Tungsten Alloy, High 
Speed Steel or S-M Molybdenum in all 
standard machine or hand frame sizes. 


Save PLANER and SHAPER Time 
with this 

STARRETT Precision Gage 

Make every first cut "on the nose" by set- 
ting planer or shaper tools with a Starrett 
No. 599 Shaper Gage, Used with a microm- 
eter or caliper, it will gage with accuracy 
within its range of y4 to 6I/2 inches Align- 
ment and parallelism of ends, sides and 
work contacts held to close limits. Use of 
angular slide ways eliminates lateral play. 
Note handy level. 



Don’t Make Special Tools 
Before Checking 
STARRETT CATALOG 

Time and expense required to make special 
tools can often be saved by using the stand- 
ard blocks, clamps, gages and other tools 
shown in Starrett Catalog No. 26- C. Write 
for a free copy and look them over. 

THE L. S. STARRETT CO. 

ATHOL ■ MASSACHUSETTS * U S A- 


AVAILABLE THROUGH ALL LEADING SUPPLY HOUSES 


ui 
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Tap Standards 


AMERICAN NATIONAL FORM THREAD LIMITS 


/ iiulKnnil S/r( /ir/M ( ui / In nnl 


InufKnuil Si^i } i\p\ ( ) { ii\l in I Im 


Sue 

Thre 

pel 

Inch 


Major 

Diameter 

Pitch Diajueter 


m 

EH 

m 

mjm 

■n 

mgm 

Basic 

Min 

Max 




6^1 

0 

062S 

0 

0635 

0 

0650 

m 

ESI 

m 


0 

0536 

EH 



4H 

0 

0938 

0 

0951 

0 

0966 

0 

0803 

0 

0805 

El 

0815 

m 



40 

0 

1250 

0 

1266 

0 

1286 

0 

1088 

0 

lliiiiil 

0 

Bwa 




32 

0 

15b3 

0 

1585 

0 

lb05 

0 

1 IbO 

0 

1 ((•5 

0 

1 180 

Vzz 



36 

0 

1563 

0 

1580 

0 

IbOO 

0 

1382 

0 

1384 

0 

1399 

^6 



24 

0 

1875 

0 

1903 

0 

1923 

■ 

1604 

n 


■ 

1624 

Vifl 



32 

0 

1875 

0 

1897 

0 

1917 

0 

1672 

0 

1677 

0 

1692 

Viz 



24 

0 

21BB 

0 

2216 

0 

2236 

0 

1917 

0 

1922 

0 

193/ 

V22 



32 

0 

2188 

0 

2210 

0 

2230 

0 

1986 

0 

1990 

0 


Vi 

20 



0 

2500 

0 

2512 

0 

2557 

■ 

2175 

0 


0 

2200 




24 

0 

2500 

0 

25-^8 

0 

2553 

0 

2229 

0 

2234 

0 

2254 




27 

0 

2500 

0 

2525 

0 

2550 

El 

2259 

0 

27R4 

0 

2284 

Y* 


2B 


0 

2500 

0 

2524 

0 

2549 

0 

2268 

El 

2273 

0 

2288 

Vi 



32 

0 

2500 

0 

2522 

0 

2547 

0 

2297 

0 

2302 

0 

23’ 7 

Vie 

IB 



0 

3125 

0 

3150 

0 

1185 

0 

2/(>4 

0 

2/69 

0 

2789 

Vie 



20 

0 

3125 

0 

3157 

0 

3182 

El 

2800 

0 

'>30 1 

0 

2825 

7)^ 


24 


0 

3125 

0 

3153 

0 

3178 

0 

2854 

0 

2859 

0 





27 

0 

3125 

0 

3150 

0 

3175 

0 

2884 

0 

2889 

El 

2904 

^Ab 



12 

0 

3125 

0 

3147 

0 

3172 

0 

2922 

0 

2927 


2942 


16 



0 

3750 

0 

3789 

0 

3814 

0 

3344 

0 

3349 

B 

3369 

% 



20 

0 

3750 

0 

3782 

0 

3807 

0 

1425 

0 

3430 

0 

Ulilil 



24 


0 

3750 

0 

3778 

0 

3803 

0 

3479 

El 

3181 

0 

3499 

% 



27 

0 

1750 

0 

3775 

0 

3800 

0 


0 

351 1 

0 

3529 

Vie 

14 



0 

4175 

0 

4119 

0 

4449 

0 

3911 

■ 

3916 

B 

3941 



20 


0 

4375 

0 

4407 

0 

4417 

0 

4050 

0 


0 

EDSi 

Me 



24 

0 

4375 

0 

4401 

0 

4411 

0 

4104 

0 

4109 

El 

4129 

Vie 



27 

0 

4375 

0 

4400 

0 

4430 

0 

4134 

0 

4139 


4 59 

y* 



12 

0 

5000 

0 

5050 

0 

5080 


4459 

0 

4464 

B 

4489 

y? 

13 



0 

5000 

0 

5047 

0 

5077 

El 


0 

4505 

0 

4530 

(i 


20 


0 

5000 

0 

5012 

0 

5062 

0 

4675 

0 

4680 

0 

EiTTil 

Vi 



24 

0 

5000 

0 

5028 

0 

5058 


4729 

El 

4734 

0 

4754 

Vz 



27 

0 

5000 

0 

5025 

0 

5055 


4759 

0 

4764 

0 

4784 

Vie 

12 



0 

5625 

0 

5675 

0 

5705 


BBW 

0 


0 

5114 

Vie 


IS 


0 

5625 

0 

5660 

0 

5690 


5264 

0 

5269 

El 

5289 

yiB 



27 

0 

5625 

0 

5650 

0 

5680 


5384 

0 

5389 

0 

5409 


11 



0 

6250 

0 

6304 

0 

6334 

0 

5660 

0 

5665 

0 

5690 




12 

0 

6250 

0 

6300 

0 

6310 

0 

5709 

0 

5714 

El 

5739 



IB 


0 

6250 

0 

62B5 

0 

6315 

0 

5889 

0 

589.1 

0 

5914 

v% 



27 

0 

6250 

0 

6275 

0 

6305 

0 

6009 

0 

6014 


6034 

»Vi« 



11 

0 

6B75 

0 

6929 

0 

6969 

0 

6285 

0 

6290 


6320 

■Vie 



16 

0 

6875 

0 

6914 

0 

6954 

0 

6469 

0 

6474 


6499 


10 



0 

7500 

0 

7559 

0 

7599 

0 

6850 

0 

6855 


6885 

Vi 



12 

0 

7500 

0 

7550 

0 

7590 

0 

6959 

0 

6964 


6994 

Vi 


16 


0 

7500 

0 

7539 

0 

7579 

0 

7091 

0 

7099 

0 

7124 

^Ji 



27 

0 

7500 

0 

7525 

0 

7565 

0 

725b 

0 

7264 

0 

7289 


9 



0 

B750 

0 

B820 

0 

8860 

0 

8028 

0 

8038 

0 


Vb 



12 

0 

8750 

0 

8805 

0 

8845 

0 

8209 

0 

8219 

0 

8249 

'zj. 


14 


0 

S750 

0 

8799 

0 

8839 

0 

8286 

0 

8296 

El 

8321 




27 

0 

8750 

0 

8780 

0 

8820 

0 

8509 

0 

8519 

0 

8544 

1 





0000 

1 

007B 


0118 

0 

9188 

0 

9198 

0 

9228 




12 


0000 

1 

0055 


0095 

0 

9459 

0 

9469 

0 

9499 

1 


14 



0000 

1 

0049 


0089 

0 

9536 

0 

9546 

0 

9571 

1 



27 


0000 

1 

0030 


0070 

0 

9759 

0 

9769 

0 

9794 

1 1 /. 

7 




1250 

1 

1337 


1382 


0322 


0332 


0367 



12 



1250 

1 

1305 


1350 




0719 


0749 

1 Vt. 

7 




2500 

1 

2587 


2632 


1572 


1582 


1617 

1 Vi 


12 



2500 

1 

2555 


2600 


1939 


1969 


1999 


6 




3750 

1 

3850 


3895 


2687 


2677 


2712 

■EM 


12 



3750 

1 

3B05 


3850 


3209 


3219 


3249 

1 

6 




5000 

1 

5100 


5145 


3917 


3927 


3962 

1 V 


12 



5000 

1 

5055 


5100 


4459 


4469 


4499 

1 



SVz 


6250 

1 

6344 


6399 


5069 


5084 


5124 

I 47 

5 



7500 

1 

7602 


7657 


rFTiy 


6216 


6266 

1 7/- 



5 


8750 

1 

8852 


8907 


7451 


7466 



2 

4 Vj| 



2 

0000 

2 

0111 

2 

0166 

_ 

8557 



8572 



8612 


All dimcnsiDnii ire given in inihcs 


I EAD TOI FR'XMCL A imx mum Ici I errur of plus or m nus 0 003 in in one inch 
of thrci 1 IS ^ rmi itL 1 


ANCtI 

b I 

OlFRANCr 

Hire 

a jv 

pir 1 

Inch 

4‘ 

In 

5V 

in 1 

b 

in 

9 

mi-l 

10 

to 

28 

irlI 

30 

to 

(4 

incl 


F rror in H ilf An^jlc 
15 mm plus jr minus 
40 min plus or minus 
45 mm plus or minus 
(43 min plus or minus 


h I ror in Full ‘^nal 
53 m n 
fjO mm 
( 8 min 
M mm 


Size 

Threada pet Inch 

Major Diameter 

Pitch Diameter 


■a 

Ea 

la 

m 

Mill 

M» 

Basic 

Min 

Mai 

V4 

20 



0 

2500 

0 2540 

0 

2550 

0 

?175 

liKIlilll 


V* 


28 


0 

2500 

0 2525 

0 

2535 

0 

2268 

0 2273 

0 2283 

Vie 

18 



0 

3125 

0 3170 

0 

3180 

0 

2764 

0 2769 

0 2779 

Vie 


24 


0 

3125 


0 

3165 

0 

2854 


0 2869 

% 

16 



0 

3750 


B 

Bull 

0 

3144 

0 1349 


% 


24 


0 

1750 


0 

3790 

0 

34/9 

0 3184 


Vie 

14 



0 

4375 

EgfitCT 

0 

4415 

0 

3911 

■itmiM 

n 3926 

Me 


20 


0 

4375 

0 4415 

0 

4425 

0 

4050 

0 40)5 

EmI^ 

M 

13 



1) 

5000 

0 5065 

E] 

5075 

0 

4500 

0 4505 

0 4515 



20 


0 

5000 

0 5040 



0 

4675 

0 4680 

0 4690 

Vie 

12 



0 

5625 

0 5(>90 

B 

»700 

0 

BBl 


0 5090 

Vie 


18 


0 

5625 

0 56/0 

0 

5680 

0 

52(>4 

0 5260 

0 5279 

Ve 

11 



0 

6250 

0 6120 

0 

Lmi 

0 

5660 

0 5665 

0 5676 



18 


0 

6250 


0 

6305 

0 

5880 

0 5804 

0 5904 

‘vie 



11 

0 

6875 


0 

69 »5 

0 

6285 

0 6290 

(1 6301 

“/le 



16 

0 

6875 

0 6925 

n 

6935 

0 

6460 

0 6471 


M 

10 



0 

7500 

0 7575 

0 

7590 

0 

6850 


0 6886 

M 


16 


0 

7500 

0 75^>0 

0 

7560 

E] 

EOiIl 


0 7UM) 

J'e 

0 



0 

87 >0 


0 

HH50 

0 

8028 

0 8038 


% 


14 


0 

8750 

0 8810 

0 

8820 

0 

8286 



1 

8 



1 

0000 



QUO 

0 

9188 

0 9198 

n 9212 

1 


14 


1 

(KXM) 

I (KMX) 


0070 

0 

9516 

0 9541) 

0 95% 

1 M 

7 



1 

1250 

1 ll>0 


■ RWIM 


lilWl 

1 0112 

1 0147 

1 % 


12 


1 

1250 

1 1115 


132s 


itmij 

1 0719 

1 0729 

1 Vi 

7 



1 

2500 

■EjH.i!il 


2620 


1572 

1 1582 

1 1597 

iVi 


12 


1 

2500 

1 2565 


2575 


1959 

1 1969 

1 1979 
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0 
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0 
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0 
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0 
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0 

6320 

0 
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0 
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10 


0 
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0 
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0 

7550 

0 

7560 

0 7094 


0 7094 

0 7099 

0 7104 

Vs 

9 


0 

8835 

0 

8850 
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I 
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10 to 20 incI 
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FOR THE DEFENSE PROGRAM 

A complete line of 6 Spindle Automatic Screw Machines for the pro- 
duction of: 

FUSE BODIES AND COMPONENTS 
BULLET CORES 
SMALL PROJECTILES 
AND 

OTHER RELATED PARTS 


NEW BRITAIN-GRIDLEY 

MACHINE DIVISION • THE NEW BRITAIN MACHINE CO. 
NEW BRITAIN, CONNECTICUT 



. complete line at Screw Machines — Four and Si;ai|iiRdles to Z^Win^ity 
1i iTItSMO Mlil i' AIBllil1l!lirn^VflinKin!nilf|3i1Kn IFkBw p a c i t y 



EDITORIAL 


Set the Public Straight 


A DLLIBERAT h campaign against industry 
in connection with tlic defense program is 
goijig on. It IS hard to prove that it is a con- 
certed drive to poison the public’s mind against 
industry. Yet the effect will be that unless 
something is done to oil set it. 

The excuse for the campaign is the refusal 
of most manufacturers to sign armament con- 
tracts unless they can write olf new plant 
investments in five years or less. Such refusals, 
it is charged, have seriously delayed produc 
tion of planes, tanks and other vital materials. 

An example of the attacks on industry is 
the Department of Justices action in asking 
the Supreme (>ourt to take up a case in which 
the government seeks modiheation ol war- 
time contracts made with Bethlehem Ship- 
building in 1917 and 1918. 7Ee department 
links this action to the present situation by 
declaring that in Limes of national emer- 
gency the men charged with preparing the 
nation’s defenses have no tune to liaggle with 
a contractor M'ho refuses to perform his indis- 
pensable functions unless he be assured an 
exorbitant profit.” 

This sort of tactics by the justice Depart- 
ment seems unwarranted. It is like dragging a 
skeleton out of the closet. You miglit as well 
go back and assail some of the practices of 
Standard Oil before the dissolution decree of 
1911. The cost-plus type of contract which 
Bethlehem Shipbuilding had in 1917 isn t evc'ii 
being considered today. An excess profits tax 
soon to be enacted by Congress, not to men- 
tion limitation of profits, will effectively pre- 
vent exorbitant profit-making. What industry 
' wants is assurance that it will get back the 
money it puts into defense ventures, clear aside 


from any |->ossible profits. Yet publicity re- 
leased by the Justice I^epartment regarding this 
ancient case implies that the government must 
be saved from being the prey of industry. 

W'hat can be done to ciuiviiice the public 
that industry is seeking mere!)' fair »md ecjuit- 
able treatment.^ W'hat can be done to make it 
dear to the public that it won’t be industry’s 
fault if huge Ljuantities of planes aiul of muni- 
tions aren t being turned out in the next few' 
montlis ^ 

Ar least two ways appear open. One is for 
industrialists to agree to proceed with neces- 
sary plant construction and tooling without 
waiting tor the exact terms to be worked out. 
Some plane makers have chrisen that course, 
w'hich puts the responsibility (or a s(]uare deal 
on Washington. But surely industry can be 
pardoned it it shivers and shows signs of run- 
ning a temperature when it contemplates what 
W^ishington may consider a fair deal. Will it 
be Jesse Jones' definition or Harry Hopkins'? 

I’he other course of action is for every 
maniif Jcturer involved in defense plans to 
make* frank reports to all employees and to 
his community on his contractual relations 
with the government. He should not hesitate 
to report the terms, why he has rejected any 
objectionable contract, what the contract means 
to his emplcwees and to the community in 
increased payrolls and more employment while 
the defense ellort is being furtliered. 

No piece of public relations is half so vital 
to industry at this time as telling the people 
frankly and fully its part in arming the na- 
tion and in explaining how much or how' little 
it stands to profit financially. A big educational 
job confronts industry. 
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GAGING BUSINESS 

Release of aircraft orders means new plant expansion. Pratt & 
Whitney’s award for 17,000 engines tops list. Buying of railroad 
equipment improves. Large munitions orders to break 


Business IS liehnitcly cntciin^» the 
boom pciioJ of defense I'loom in 
the sense ol employment and expm 
Sion ol plant and output, ratlier than 
prohts 1 01 between profits limitation 
excess piolils tixes uu] compulsory 
contra ts most business men irc re 
signed to lodcst c irnm^'s I ven so 
they re ent the inlercnce that they 
are no is [latiiotu as the citizens 
who say it with woids but nol vMth 
dollars and they see no excuse toi 
the plant seizure cliusc m the Senate 
draft bill 

Machine Tools Domestic demmd 
now' far oversludows the lorei^m 
buying' tint loomed so lai^e eirliei 
in the yeai Defense needs diiect 
and indirect form the biggest single 
factor wilh more heavy buying in the 
olfing as new armament plans get 
undei way Despite \ high level ol 
activity August oiders proved spotty 
some sections of the country report 
sales at a peak, while otheis found 
the monifi far below the year s aver 
age Deliveries arc still i problem 
but buyers ire getting used to them 
and are learning to mticipate then 
needs Incjuines are extremely active 
pointing to the prospect ol continued 
good demand throughout tlie balance 
of DMO Chrysler, Packard lord 
and General Motors are all planning 
new facilities for aircraft and armi 
ment manufacture Within a month 
some large orders should be placed 
for this purpose ( anadian business 
IS good 

Railroad Equipment With the 
Chicago Rock Island Pacific an 
nouncement ol HOG cars ordered from 
Pressed Steel Car Co, freight car 
purchases lor the first eight months 
of the year now exceed 20,000 cars, 
well ahead of last year at this time 
Fifty nine passenger ears ordered in 
August exceed the 51 plaeed in the 
first seven months of the year Sixty- 
one locomotives ordered m August 
brings the year’s total near the ^00 
mark Other activity includes mod 
ernization of 1,000 cars in its own 
shops by Chicago and Northwestern 
Railroad and rebuilding of 400 cars 
by Chicago, Rock Island Paeifie 


Steel I he steel situation appears to 
be sife igainst shortage loi at least 
(he next (wo months civil operations 
lie si likening and he ivy users have 
iccLimul ited Lornlortable stocks 
Igainst lortluoming heavy demands 
I he Navy has taken bids on 180,000 
tons for strictly maintenance uses 
Miterials supervision will safeguard 
against overstocking by both defense 
contractors ind civil users 

Aircraft — Such is the magnitude ol 
let ent me raft oiders that political 
bickering as to whether or not the 
II r jirogram has hogged down can 
now be shelved Pratt Whitney has 
rcceivcfl one ol the largest orders on 
lecord $160 000 000 for 17 000 
radial engines Plant expansion to 
handle this volume is to be financed 
by (he company while machine tool 
e4iiipment will he bought and title 
held by the government a uniejue 
method of cooperation The Army 
has pi iced a |1 l K6l ^42 order for 
Consolidated bombers while North 
Amencin Aviation is to supply phnes 
to the V iluc of $11,SS5 6M Orders 
tor aimy triining planes hive been 
leceivcd by Beech Aircralt ($^ lit) 

7 |6) Steaimin Aircraft ($2 04l 


947), and Fairchild ($1,038,300) 
A $1,090,894 engine order has been 
placed witli ( ontinental Motors New 
announcements of additional expan 
sions are popping every day 

Munitions less than a third ol 
appropriations to date ($6,600,000 
000) have been placed under eon 
tract and much of this is Navy work 
extending to 19-12 s 1 Once the 
imortization and tax bills pass eon 
tracts tor large amounts will be 
awarded within 60 days Heavy dc 
I disc buying is certain to involve 
new plant construction as well as 
purchase ol materials and ecjuipment 
Since Army needs are for short term 
production the Army will get the 
lions share of appropnalions now 
pending Of the first hig defense 
outlay, the Navy got, m round fig 
urcs, four billion, the Army one bil 
lion the pending bill ilmost exactly 
reverses these hgures Army plans 
for 1,800 tanks may be supplemented 
by British orders lor 4 000, appiovil 
of the latter ordei is being sought m 
Washington Oideis for gun ccjuip 
ment have been placed with Miehlc 
Punting Press ($1,100,000), Bald 
win Locomotive Works ($3 13 i 
000) Wcslinghousc ($1 0 86^^ 200) , 
ind B1 iw Knox ($1,2 i2 000) 

Farm Equipment The Aimy his 
been testing a high speed adaptation 
of the farm tiactui which is being 
manufactured by Minneapolis Mol me 
Power Implcmcnl Co Weighing 
seven tons the tractor features a low 
center gravity lO miles pei houi 
speed and 7,300 lb drawbar pull 
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Contrary Reports On Airplane Defense 


Program Continues 

WASHINGTON — De.spitp the many 
orders recently placed, charges con- 
tinue that the defense airplane con- 
tract program has bogged down. 
President Roosevelt, manfully de- 
fending his Defense Commission, 
gave a good statistical answer to the 
critics at hns last press conference 
However, there seems to be further 
reasons for the delay of which the 
President probably would not feel free 
to mention 

One is that, regardless of con- 
tracts signed, the industry is build- 
ing planes as fast as it can Yes. 
critics say, but the Industry could 
start its plant expansion if it had 
the green light Major units (Mar- 
tin Boeing. Douglas, Curtiss-Wright, 
Pratt & Whitney, Packard) are al- 
ready pushing expansion to the limit 
of their available manpower Prob- 
ably much more preparation than 
IS indicated is being carried on 
by other companies, in anticipation 
of amortization guarantees by the 
Government 


Despite Recent Drders 

Ml Roosevelt s answei to tins was 
that since September iht nation’s 
capacity to produce militar> and 
training planes has increased linm 
6,000 to 10,000 Bv Jan 1 it will be 
13,000, he said During 1941 it will 
reach 24,000 and in 1942 we can turn 
out 3ri,000 He said that actual con- 
tracts at this time loi Wtii and 
Navy, call lor 6.361 In addition un- 
der “letleK'j ol intent ”, manufactur- 
ers are going ahead on 3 054 planes 
lor the Aimy and 600 for the Navv 
with the total being 10,01.5 

A maze of conti adictory tlgurc.s 
some ridiculously small are beiiiE; 
quoted bv critics of the Administra- 
tion In Congress However, the criti- 
cism has revealed that most ot llie 
planes we do have on ordei are 
trainers, and that the majni pntljii 
of the airplane program still side- 
tracked in the five-bilhoii dollar 
supplemental defense bill over which 
the Senate is hiiggllng 


17.000 ENGINES SPEEOEO 

WASHINGTON In cuclci 10 
save the time of manufacluii rs 
the Defenst Commission has 
agreed with the Wai and Navy 
departmeiiLs that each depirt- 
ment sliould deal alone wiih 
certain companies in (his wa> 
the manufacturer’s (*ulpiil re- 
stricted to one customei instead 
of (WTJ or more For tliut reason 
Pratt &L Whilnev's older of 17- 
000 engint's to be delivered to the 
Bui can of Aeronautics anu the 
Air Corps was placed bv the 
Navy Toohng-up will take about 
eight month foi this job but the 
government is rieix^nding on the 
cooperation of machine tool 
makers in the way ol piiorlties 
Tools will cost $1,000,000 plant 
expansion $2 .500.000 The total 
amount of the Navv urclci ls 
$160,000,000 which makes the unit 
cost, $9.41176 Engine^ delivered 
to the Army will be pud for by 
a transfer ol funds to the Navv 
loi that piirp JSC 


The other answer for the delay is 
that if this country wants to help 
Great Britain, as the maioiitv un- 
doubtedly do nearly all of the mili- 
tary planes we can build will have 
to be sold to Britain as long as 
she lights 

RFC Loans Totaling $78,500,000 
Go To 3 Airplane Manufacturers 

WASHINGTON— Loans totaling $7B - 
500,000 were authorized by RFC to 
three airplane manufacturers The 
largest went to Curtiss Wright ioi 
expansion of several plants and one 
new plant near Lackland, Ohio, total 
$51,000,000 Bendix Aviation was 




1 


awarded a loan of $17,000,000 for 
enlargement of plant-s and lor pur- 
chase of equipment A commitment of 
$10,500,000 wa.s made to Boeing Air- 
craft Company lor exten ion of its 
plant at Seattle and for expansion 
at Wichita. Kansas, where the Stear- 
man trainer is builr Previously, Cur- 
tiss Wright had been granted an 




RPC loan of $92,000,000 for expan- 
sion of many of its lines 
Meanwhile Pratt & Whitney, , 





Vought Sikorsky. and Hamilton 
, Standard Propeller divisions of 
United Aircraft were committed to 
spend a total of $15,000,000, priv- 
ately financed This is the third 
United Aircraft expansion within the 
year and it will increase the engine 
output by about 1500 per month 
While Wright Aeronautical sticks 
pretty much to engines In the 1000 
hp. class, Pratt & Whitney continue 
to make smaller engines for training 
planes. 



World 

Helliapoppin — -Or soon nnll be h'licn llnwi ^-imh nijt <fi(n\ are 

ploccd inlo operation by the I S Jn/iy. Ot ) ork\ (bi . the )’ink Setfr tr 
[^o( b Co prodiuis (jnns and (lun ianuufCs t/.s (u/ intKfnil pail oj the 
dfiense pioijram In the joief/roimd an oaiiKjqei uippoifs foi quns 
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Chrysler Tank Plant May Cast Armor 

Instead of Fabricating From Rolled Plate 


DETROIT— As yet contracts have not 
been let by the Chrysler Corp. for the 
government tank plant which it i.s 
building on a 113-acre tract just out- 
side of the city. Plan.s for factory 
buildings are being drawn, but weeks 
of planning remain before all details 
of machinery and tooling can be de- 
cided, And there are rumors that the 
Army has a new Idea for tank fabri- 
cation that may hold up some major 
phases of the program until it is 
threshed out. Briefly, a suggestion 
has been made that the armor sec- 
tion might be cast instead of 
fabricated from rolled plate. 

The armor section is huge — meas- 
uring perhaps 9 ft. wide by 20 ft. long 
by 4 ft. deep and being from one to 
three inches thick at various sections. 
Casting sucli a structure would prob- 
ably require pouring 30,000 lb. of 
metal. Besides, other machining and 
heat-treating methods would be re- 
quired as compared to the fabricated 
d ensign 

Just because Lank armor has not 
been cast before Is no reason to re- 
ject the idea. The war in Europe 
has changed concepLs of tanks rap- 
idly. At first, one-half inch armor 
was considered sufficient for the 
Chrysler program. But later on ex- 
pert advice from the British started 

Pratt & Whitney Engine May 
Be Produced by Ford Co. Soon 

DETROIT — DetalLs of the Ford pro- 
gram to build Pratt & Whitney en- 
gines were still being worked out in 
Washington last week. Final writing 
of a contract may take several 
months, but Ford Is going ahead with 
plans to build a plant in the Rouge 
and to ascertain equipment needs. 
Pratt & Whitney practice will be 
duplicated, so the time consumed in 
developing an original proposition 
will not be required. 

Ford’s liquid-cooled engine has 
reached the point where it may be 
possible to start the tooling-up 
process within six weeks, and actual- 
ly begin manufacture in a year. For 
the liquid-cooled job it is possible 
that some of the 10,000,000 sq. ft. of 
floorspace in the Highland Park plant 
will be utilized. So far nothing has 
been moved into that plant in re- 
cent months except upholstery and 
trim operations. But perhaps the 
Highland Park plant will not be used 
for airplane motors at any time. Com- 
pany officials stated positively that 
a plant would be erected at Rouge for 
the Pratt Whitney undertaking, 
and that no “government" plant was 
contemplated. 


thickne.sses moving upward, until two 
and three inches are being consid- 
ered for vital sections of 25-35 ton 
cannon-carrying tanks. 

The casting Idea may be thrown 
out before this article is published. 
But the point is this; design details 
can and probably will be changed a 
number of times before the plant 
is ready to operate. If it actually gets 
going before the scheduled thirteen 
months allowed for conslriicLi:.'n — 
sometime next summer — a monumen- 
tal job will have been accomplished. 

Unofficial estimates place the num- 
ber of tanks involved in the contract 
at approximately 1,000, at a cost of 
$34,500,000. Tli(‘ rate of production 
In the finished factory Is scheduled 
to be four or five units per day. The 
factory which may be completed 
within 13 montlis will employ be- 
tween 4,000 and 5,000 workers. 

When the plant which will cost 
$20,000,000- paid for by the govern- 
ment — is completed the company will 
return it, will then lease it for $1 a 
year for the life of the contract. In 
addition the plant will be designed 
for immediate expansion if found 
necessary. 

Signature of the contract was the 
result of two months of engineering 
studies and negotiations between the 
company and the defense commis- 
sion. Besides Chrysler, the American 
Car & Foundry Co. Ls engaged in tank 
building, White Motor Co. Is building 
combat cars, and Baldwin Locomotive 
Is building heavy tanks for national 
defense. 

Export of Plane Products 
Increase 182 Percent In 6 Months 

WASHINGTON— For the first six 
months of this year exports of aero- 
nautics products increased over the 
same period in 1939 by 1B2 percent 
to a total of $138,388,046. Exports for 
the last half of 1939 were increased 
by over 100 percent, and by 17 per- 
cent over the value of shipments for 
the entire last year. 

France and England took 68 per- 
cent of the total exports in the first 
six months of 1940. French purchases 
for that period amounted to $75,375,- 
565, while England purchased $8,167,- 
976. 

A total of 1,532 aircraft, valued 
at $95,261,402, was among the aero- 
nautic products exported in the first 
half of 1940, This virtually doubled 
the shipments in the last half of 1939, 
Exports of aircraft engines in the 
first six months of 1940 amounted to 
2,008, valued at $17,704,362, while 
shipments of engine parts and acces- 
sories were valued at $7,240,362. 


ASKS LAW AGAINST SABOTAGE 

WASHINGTON — Secretary of 

War Stirnson has asked Congress 
to authorize the President to 
invoke the war-time law against 
sabotage. Mr. Stirnson notes 
that there Ls insufficient legisla- 
tion to prevent subversive activ- 
ity against munitions plants and 
utilities. The proposed Act by 
Congress would provide ten 
years imprisonment and $10,000 
fine for violation. 


SENATE VOTES RIGHT TO SEIZE 
PRIVATE PLANTS FOR OEFENSE 

WASHINGTON-^ -The Senate adopted 
an amendment to the conscription 
bill which will permit the government 
to commandeer private plants which 
refuse to co-operate in the national 
defense program. Under this proposal 
any private plant necessary for de- 
fense preparations which cannot 
reach an agreement for its use or 
operation by the War or Navy de- 
partments would be subject to con- 
demnation proceedings. In addition, 
the government, after filing such pro- 
ceedings may take possession of the 
plant and operate it either with its 
own workers or by contract witli pri- 
vate firms. The amendment was 
accepted by a Senate vote of 69 bo 16. 

However, this needs some explain- 
ing for statutes, already existing, 
authorize the President to com- 
mandeer production facilities in an 
emergency. In this case the Presi- 
dent would have to invoke the “war 
imminent” clause of the National 
Defense Act. Observers indicate, how- 
ever, that the time Is not ripe for 
such a move. Further in the Navy 
speed-up act of last June, the Secre- 
tary of the Navy is authorized to 
take over and operate such plants as 
do not cooperate and which he deems 
neccvssary to the national defense. 
He may also fix the compensation 
for such plants. 

The passage of the present law 
repeals the right of the Secretary of 
Navy to fix compensation for plants, 
gives the Secretaries of Navy and 
War the right to enter into posses- 
sion. However, the second war de- 
ficiency bill ($5,000,000,000) passed by 
the House and Senate, and sent back 
to the House for any changes, repeals 
the confiscation power granted to the 
Navy in June. At the la^st moment the 
Senate adopted an amendment apply- 
ing the 7-8 per cent Vinson-Tram- 
mel profit limitations to the purchase 
of ordnance from industry. At the 
present time plant confiscation and 
the ordnance profit limit still de- 
pend on action of Congress in two 
bills still to be considered. However, 
the vote indicates peace-time com- 
mandeering may toe granted. 
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Aircrsft Industry, Soon To Employ A Million defense buying only half started 


Men, Is Fertile 

NEW YORK — The airrraft and aii- 
craft parts industry ^hich befoie 
long are expected to emplo'v an esti- 
mated million men are a tempting 
pasture foi labor unions They au 
in tact so lush a field for union 
expansion that both CIO ind 
AFL considei aircraft their nam- 
btr one organiziinR job Two CIO 
units have juiisdictional claims in 
the industry The United Automobile 
Workers with an aircraft divLsion 
and The United Radio Electrical 
and Machine Woikcrs whose chai 
ter gives them CIO sovereignty 
over the metal working shops The 
A PL claimant is the Intel national 
Association of Machinists 

The unions arc si eking to oigan- 
izt aiound ceitain standaid giiev- 
ancLs which thi diicralt indusLiy 
as a compaiativelv ne^ mdustiv pio- 

vidfs in a lathci pronouncLri dtficL 
Thus foi example the talkuv point 
ot the auto woikers union is 


Field For Labor Uniono 

eneigips With appioximalt Iv 60 
of the indiLsIiv located in the Fiu 
West the AFL has busied itself 
in the Noith and the CIO has 
tackled the Southern Calif oinla cen- 
teis The AFL ha^ the big Boeing 
plant in StatMc and the CIO has 
lUst won a Laboi Boaid election at 
Vultee in Downey and is petitioning 
foi i poll at R\an in San Die„o 
Fi oin these spots uoLh oigaiiiza- 
tioiis die txpiiding outward 

Aviait of the sensitivity of public 
opinion on matteis touching nitional 
defense^ union leadeis will call foi 
sLiike action only as a last lesnit 
The oigani7ation piogiaiii calls loi 
piddful penetiation thiough dav bv- 
dav oigani/ing and supplemented bv 
Labni Bond action The leUlivc 
peaceabli ne ss ot the str i tgv linw 
evei b he^ its deteiini iilion Tin 
unions au picpiied to u e ill then 
le^ourcts in oidci to oigmi/e tin 
iiiciift iiidiistn 


WASHINGTON Indiistn lias 
vet to feel the leal impicl of 
detense buying Although $fi 600 

000 000 has been appiopi i Heel 
only about $1 HOO 000 000 has 
been placed undci coulnut The 
major pi it ol Liu coiViuls coi - 
eis Navy rt*quiiLnients wi h sonu 
extending into 1942 AS ind 44 
Most of the woiK covned b\ 
the iiwaids made to dale ls slow 
getting invdei way On many of 
the laigei cont acts a goc 1 deal 

01 englneeiing lemuins to be 
dom befoie pioduction can start 
Once the excess pioflls lax and 
amoiLi/Hion bill is pissed the it 
will be probably two oi two ind 
a half times as niueh in eonliacls 
place d in the 60 days followiU|.' 
iS plaeed in the time sinee the 
appi opna Lions weit made Tin 
new buying which is ixpented 
will lequirc maLiiials and hiboi 
immediately New plant consfi iic - 
lion and equipment will (ill loi 
spielally uigcnt handling 


alleged wage differential which ex 
Ists between auto and iiiciaft woik 
PIS The union pi onuses to wipe 
out the dilleiential which it claim 
ruiLS as high a,s 35 lor compaiabh 
skills in the' two tiades Scnioiitv 
ind job '^ecuriLy uc tlso union de- 
mands 

The machinist unions rippcil is 
directed largely at the ciiflsnun 
Wa^e increases pieseivitioii ol ciifl 
pieiogatives and i voice in the set 
Llemerit of giievanccs is the icfruii 
of their maiching song 

bo far the CIO and A FI hive 
not come into diiect competition 
Tlie laboi committee of the National 
Delense Advisory Commission is ex- 
pected to keep the decks clear of 
fiatricidal strife What has kept 
them out of each otliei s wav is a 
lough geographical division of Ihtii 


Congress May Revolt Against 

Plane Shipments To Britain 

WASHINGTON— While the citi/enr\ 
goes on believing that the aircraft in- 
dustry is grinding out airplanes faster 
and faster foi the Army and Navy 
the Administration continues with its 
apparent determination to delivei 
nearly the entire output except train- 
ing planes, to Great Britain But 
an element In Congress may revolt 
against this-wlth what possible suc- 
cess no one can say Whether this 
contingency is part of the situation 
or not, Britain is seriously discussing 
with the Defense Commission and 
the Administration the possibility of 
a system of British airplane p ^ 
In this country to produce 1300 
planes per month fm shipment 
abroad 



The Largest And Most Powerful Airplane h tin Uiulid yah s 
lnn\ » Oiaiit bomhn tin Douqhis B II Bh a ..lur/ ^/’m ,u/ uj wo,> 
IhiiH 2Ul fill till flvimj uMiHu/ mil 'migh oti i I til DUO pinnuh hari 
jiiin ill) iiioltd 2(1(10 II r (iignii I in till oiu pu liii < d iihoi < 
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U.S.- Canada Defense Move May Result 


HEAVY ENGLISH BUYING IN SIGHT 


In Specialized Canadian War Production 


MONTREAL The iccenL US -Can- 
ada defense understanding culminat- 
ing last week m the first meeting of 
the U S -Canada Defense Board, is 
expected to have far-reaching impli- 
cations on the machine tool and 
metal-working industry, on the entire 
Canadian war production program 
Although only limited agreements, 
plans, and arrangements are likely 
to be announced in the period imme- 
diately ahead many observers be- 
lieve that close cooperation between 
the U S and Canada on economic 
and financial matters is a logical 
development 

The U S -Canada agreement comes 
at a time when Canada's war indus- 
try development program was threat- 
ened with partial collapse The lim- 
ited facilities for making machine 
tools have been strained to capacity 
Although additions are being made to 
existing plants the industry itself is 
seriously short of .skilled craftsmen 
Specifically, Canada needs $65,000,000 
of machine tools to equip the $170,- 
000,000 new war plants which will be 
completed within the next six 
months In aviation Canada has no 
facilities for making airplane engines 
is forced to depend on England’s 
supply which since the capitulation 
of France, has been negligible 

May roordinale Production 

An expected development from the 
U S -Canada defense move is an 
agreement which will see specialized 
production of war materials m each 
country In ihis wav items which 
can be made faster and at a lower 
cost In the U S will be manufactured 
there Later they will be traded to 
Canada for articles which can be 
made faster and more cheaply in 
that country 

F’or example. Canada Is expected to 
abandon plans for the erection of 
airplane engine factories, and it is 
Confidently believed that arrange- 
ments will be made for the US to 
supply all engines needed Because 
of the abundant supplies of low cost 
power and raw materials such as cel- 
lulose, most of Canada's $170,000,000 
new war plants are to manufacture 
explosives and war chemicals Be- 
cause coal and iron ore must be im- 
ported from the U S , Canada's steel 
production facilities are small 
Rather than expand, Canada will 
probably look to the U S for steel 
products, especially armor plate and 
battleships. 

Other probable developments in- 


f)l the Expoi t-Import bank to lake 
over 1 esponsibillty lor Canada’s huge 
surplus of giain U ‘j inon^j mar- 
kets may be reopened tj Canada its 
Cl edit position stabilized 

Plants Are Active 

Meanwhile production continues at 
d last pace A $600,003 Lontiact has 
been awarded to Aero-Marine Crafts 
Ltd . Toronto, for six laigc rescue 
boats In Alberta an $8,000,000 govern- 
ment financed ammonium nitrate 
plant IS undci construction It will 
be opeiated bv Consolidated Mining 
Smelting Co of Canada in conjunc- 
tion with Canadian Industries Ltd 

Within seven months the Bren gun 
plant in Toronto will be produting 
five times as much as origmalh 
planned The Canadian Geneial 
Electiic plant Peterborough Ont 
has received large orders for preci- 
sion equipment and aitillerv The 
new gun plant at Sorel Que will 
be pioducing 25-poundeT guns in a 
month Some $10,000,000 is being ex- 
pended to equip the plant with lathes 
for naval guns 

Some recent government defense 
oiders aie as follows Machineiv 
Harrison Co Montreal. $32,122, Con- 
solidated Mining &; Smelting Co . 
Ltd . Montreal $334,500, Harrington 
and Richardson Worcester, Mass 
$13,188, Peerless Handcuff Co Ltd 
Springfield Mass , $13,480, Munitions 
Anaconda American Brass Ltd New 
Toronto, Ont $35 275, Remington 
Arms Co , Inc Bridgeport. Conn 
$74,268, Oidnance Colt's Patent Fire 
Arms Mfg Co . Hartford, Conn 
$257,663, Aircraft supplies, Parmentcr 
& Bulloch Co . Ltd , Gananoque, Ont , 
$17,800, and DeHavilland Aircraft of 
Canada Ltd , $10,366 





WASHINGTON — Coordinated 
>^ith our own defense is a plan 
being considered by the Defense 
Uunimission under which our 
government will approve placing 
of ordeis for 4 000 tanks for the 
Biitlsh Thu.s far our own plans 
call for 1,800 Preliminary to 
agreements to permit the Brit- 
ish to place orders here, they 
have to accept Ameiican plans 
and standards In case the or- 
ders fall through plant capacity 
set up to meet them could be 
taken over without any hitch 
Meanwhile great pressure is be- 
ing put on plans for production 
on a large scale for both the 
British and oui own planes of 
20-mrn cannon (16 in ) They 
have an effective lange of 1,700 
yards, would completely change 
aerial combat There is other 
heavy Biitlsh buying corning up 
lor co-ordination 

Allison Seen To Be Expecting 
Additional Army Orders Soon 

WASHINGTON- Word goes among 
machine tool and aircraft engine 
mem visiting heie that AllLson has 
been buying mnie plant equipmeml 
than it needs for the present produc- 
tion schedule Some observers take 
IhLs to mean that the company is 
about to solve its alleged trouble with 
maximum horsepower output and is 
expecting large additional orders from 
the Army This conclusion is almost 
clinched by the fact that the CurtLss- 
Wnght P40 and P40D the terrific 
new Lockheed interceptor (500 mph 
top reported by the Air Corps) and 
the Bell ships, are being built at an 
increasing rate, presumably around 
the AllLson engine 



elude the revision or elimination of 
tariff barriers in order to make pro- 
curement by both countries less 
costly Financially the U S may assist 
by utilizing the new lending power 


Veteran Of World War I — Although this (}uii taihe Ls one of tzuciity 
7i'h\ch ha\' ]}crn idle sunc l^^IS 1 he Sinnnons Machine Tool Co n 
lehnildincj them a part of tin defen.\e program hach lathe zvcujhs 
()()() pounds and, n7n;i dismantled, fills ten railroad cars 
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WATCHING WASHINGTON 


Defense Commission confused by lack of national unity. House 
passes bill authorizing President to requisition machine U ols 
and other defense materials held here by foreign purchasers 

By BLAINE STUBBLEFIElD 


WASHINGTON — The Defease Com- 
mission is now at the bottom of a 
valley of confusion from whence it 
may reasonably expect to bei?in an 
early ascent to more light. The chaexs 
Is not as bad as it looks to the 
citizen observer, but it i.s bad enough. 
If the commissioners are surprised 
to find themselves so involved it is 
because some of them are not ex- 
perienced in politics. However, the 
political set-up that created the 
Commission, plus the coincidence of 
the election, could hardly have pro- 
duced any other result. 

The basic trouble seems to be the 
lack of national unity on the issue 
of defense. Tliis results from tlie 
fact that the U.S Is not in a war. 
which would pull all forces together. 
However, the country is by no means 
agreed on whether it wants a war, 
or whether it Is even threatened 
w.th one. In a word the war party 
and the peace party each are try- 
ing to outdo the other, and the De- 
fense Commission is in the middle. 

The Commission and Congress are 
each blaming the other for failure 
to make adequate progress. Their 
exchanges are too long and compli- 
cated to detail here. But if you 

write it all in one equation and 

cancel out, the principal blame ap- 
pears to land on the politicians, 
mainly in Congres^s. The defense 
manufacturers, while they are not 
free from selfish motives, and the 
Commissioners, who have almost no 
axes to grind, would be making com- 
mendable progress by now if the 
politicos would let then . 

The present situation sees the 
Vinson -Trammel law still in force. 
It limits profits on aircraft and 
naval vessels to B'’/, . But the Ad- 

ministration has agreed that a sec- 
tion of the pending excess profits 
law shall repeal the profit limita- 

tion. Meanwhile, the Commission has 
, succeeded in clearing some $4,000,- 
000,000 in munitions orders with 
manufacturers like Douglas, Chrys- 
ler and others, who are willing or 
able to take a chance on amortiza- 
tion of plant expansion cost. Such 
companies expand on their own 
money, or on money borrowed from 
RFC. This Is done under a "letter 
of Intent” of the Government to 
order a given number of planes, 
tanks, etc., as an inducement to go 


ahead with tooling up. The reason 
the manufacturers are afraid to ex- 
pand and tool up without an amor- 
tization guarantee of some kind, 
is that a Hitler peace or world 
disarmament are still possibilities. 
Under these conditions, manufactur- 
ers stand to lose a great personal 
investment — new plants ready lo 
produce a produrt for which there 
would be no demand would be listed 
as a debit not a credit. 

To add facility to the financing of 
defense production, the Commission 
now propases an innovation which 
it calls a “Bankable Contraet”. This 
will permit contractors to finance 
expanded plant and equipment by 
borrowing, or guaranteeing their own 
investments, with the contract as 
collateral. The Gnverninrnl would 
reimburse the contractor, not in ad- 
ditions to unit price.s of the product, 
but in fiv'' equal annual installments 
covering thi’ amount of his capital 
expansion cost. Then, cast of sup- 
plies and amortization of construc- 
tion would be separated. This pro- 
posal must be approved by Congress 
It is spectacular, but Its importance 
should not be over-estimated. Lack 
ol capital has not and Is not hold- 
ing up the defen.se program. 

As for the future, the program 
waits upon two major acLs by Con- 
gress: the pxcp.ss profits tax. which 
will lay down a definite plan ol 
expansion cast amortization, and the 
approval of the second supplementary 
defense appropriation of $5,000,000.- 
000 by the Senate. Tlie last stum- 
bling-block to be removed will be 

4.361JULY EXPORT LICENSES GRANTED 

WASHINOTON—DurlnK July, 5 
to 31 inclusive, the State De- 
partment’s Division of Export 
Control received 6,242 applica- 
tions for licensi' to export goods 
on the President’s prohibited list. 

Of this total, 5,397 were disposed 
of; 4.361 were granted; 236 were 
rejected on the ground the ar- 
ticles were essential to defense; 

104 were returned with the re- 
quest that further data be sub- 
mitted; 696 were returned with 
the statement that no licen.se 
was required for the contem- 
plated exportation. 


the November election. Suppose it’s 
Roi>sevelt. His ire at the dictators Is 
much stronger than Ills dislike of 
business, and that should save the 
CommLs.slon’s head, which niigtit 
otherwise bo lopped off to make 
room for a New Deal war council 
FDR knows the Knudsons and Stei- 
tlniuses are better men than the 
Corcorans and Hopkiiise.s If U’.s 
Willkie. and If he’s eis strong us he 
said for defense, he will appoint a 
cliairman lo coordinate the Com- 
mission. wlilch now htus none. 

House Passes Requisition Bill 

The bill auhorizing the President 
TO requisition machine tools and 
otlier defense materials and equip- 
ment which have been ordered by 
loreign purchasers, but which have 
been refused export liceiLses, was 
passed by the House without a rec- 
ord vote. Alttmugh the bill has gone 
to the Senate, the Military Aftairs 
Committee of the upper House Is 
iioldliig it ui). waiting for reports 
Ironi the Army. Navy, and other 
government agencies. The Senate 
group Is said lo leel tliat the House 
gave Die measure too little study. 
Administration leaders ol course are 
irked by this delay, which they feel 
IS unneces.sary and detrimental to 
the progress of defense production. 
The bill authorizes the President to 
pay a fair price for the goods requi- 
sitioned. If the owner is unwilling 
to accept the President’s offer, he 
will be paid 50'; of the sum offered 
and may sue for his price In the 
courts. Officials assured Amebican Ma- 
chinist that the materials to be 
requisitioned are seriously needed by 
defen-sp industries, but they would 
not comment on the question 
whether thf' bill i.s aimed at Japan, 
which Is a heavy buyer of U. S. ma- 
chine tools and other equipment. 

Great Lakes May Boom 

Great Lakes shipbuilding yards 
probably would come in for a con- 
siderable share of torpedo boat build- 
ing, if the Navy goes into a big pro- 
posed mosquito fleet program. A letter 
from Secretary Knox Lo Senator Wiley 
of Wisconsin indicates that the Navy 
has some 30 types of small fighting 
boats under experimental orders and 
that they will be assembled at one 
point and given thorough tests. Thir- 
teen Great Lakes firms built 25 ' l 
of cargo shipping In the period of 
World War I. The small boals now 
planned could be brought out on 
rail cars or taken down the 81. Law- 
rence. This Is in addition to a big 
submarine building program. 
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Manufacturers, Not Dealers, Should Apply 
For Licenses To Export Machine Tools 


WASHINGTON - Th p Administrator 
of Export Control has directed that, 
beginning September 1, 1940, appli- 
cations for license to export machine 
tools be submitted by the manufac- 
turer, rather than by a dealer, for- 
warding apent or other Individual. 
This modification in the procedure 
has been found necessary in order to 
avoid duplication, and to ascertain 
from the best source, the manufac- 
turer, whether from the standpoint 
of hLs productive capacity approval 
of the application will be contrary 
to the Interests of National Defense. 


SENATEPASSES$5,128,169,277BILL 

WASHINGTON — The Senate passed 
the “Total Defense” appropriation 
bill of $5420,169.277 and has sent it 
back to the House for concurrence 
and amendments, if any. This is the 
much talked-about “five billion dollar 
bill." Tlie bill provides for ri) con- 
tinued expansion of the Navy; (2) 
more complete equipment lor a land 
force of about 1,200,000 men; (3) a 
reserve stock of tanks, guns, artillery, 
ammunition for another 800,000 men, 
or a total of 2,000,000 if full mobiliza- 
tion is ordered; (4) plant expansion, 
public and private facilities necessary 
for the production of critical items 
such as guns, bombs, annor, and am- 
munition; (51 procurement of 4.028 
additional planes with spare engines 
for Army and Navy. 


The applications must be accom- 
panied by information as follows: 

Name of machine. 

Tyi>e. model and size (catalogue 
designation) . 

Electrical equipment. — 

(1) If D.C. Voltage, two or 
three wires. 

(2) If A.C. Voltage, pha.se, 
cycle. 

Metric or English dials, screws 
or gearing. 

Variation from catalogue listing 
of machine. 

Wliether machine Ls complete 
and ready for shipment; or, 
if in production, percentage of 
completion and expected dale 
of completion. 

Special tooling or fixtures and 
selling prices thereof. 

Product to be manufactured by 
the machine. 

An indication of the effect of the 
order on production, such as 
the statement: 

“We have no orders in hand 
for machines of this type, re- 
quired for the United States 
Defense Program, for which 
requested delivery dates will 
not be met.” 

Applications for license to export 
which are submitted by dealers, ex- 
port agents, or the purchasers, on 
and after September 1, will be re- 
turned for resubmittal by the ma- 
chine tool manufacturer. 


SENATE IOOKSAI20IOSO%EXCESS 
PNOFIIS TAX BILE PASSES BY HOUSE 

WASHINGTON — Last week the 
HoiLse passed the defense excess 
profits tax bill. Although the Sen- 
ate’s Finance committee sat in at 
ht^arings with the House Ways and 
Means committee with the intention 
of later dispeiLsing with Senate hear- 
ings. it seems now that the Senate 
will hold hearings notwithstanding. 
What changes the Senate will make 
or how long it will take is unpre- 
dictable. 

As It stands now the tax bill: (1) 
Would levy an excess profits tax on 
abnormal Industry profits due to the 
government expenditure of $14,000,- 
000,000 for defense. The tax would 
range from 20 to 50 percent. (2) Per- 
mit industrie-s who arc expanding 
their plants to charge 20 percent of 
the cost against their taxes each 
year for a period of five years. (3) 
Suspend the Vinson-Trammel profit 
limitation which Ls 8 percent of con- 
tract price or 8.7 percent of per- 
formance cost for the duration of 
the defeiLse program. 

Tlio profit limitation may be placed 
on ordnance orders if the conscrip- 
tion bill carrying an amendment to 
that effect Ls passed. Then if the 
Senate passes the. tax law as passed 
by the House, the profit limitation 
on Navy, Airplane and Ordnance con- 
struction will be suspended. 

The legislation was drawn so that 
small or new corporations and those 
lately unprofitable will not suffer. 
The totals to be raised by the bill 
are to be greater than would have 
come from the first draft. Tax ex- 
perts of industry have provided many 
usable suggestions. 

Inventors Council May Persuade 
Congress To Appropriate $150,000 

WASHINGTON— ITiat new National 
Inventors Council Ls going to get 
$150,000 to run on — if the Department 
of Commerce can persuade Congress. 
Tlie patent office, which Ls in the De- 
partment of Commerce, has as its 
chairman. Charles Kettering. Tliis 
council will examine all the unso- 
licited bright ideas, and will also 
farm out perplexing defense prob- 
lems to the country’s known capable 
inventors and research organizations. 
Some of the funniest dinguses on 
earth are on file with the Army and 
Navy and Aeronautics Advisory Com- 
mittee, and the Patent Office. But 
they won’t tell you about them be- 
cause they are afraid people might 
laugh. Wacky inventors are not to be 
discouraged because they are the 
ones who creute the telephones, the 
submarines, the airplanes, rubber 
tires, steamboats. Just one such 
stroke of genius might tip the scales 
of a war. 


U. S. Government Contracts Awarded to Metal-Working Firms 


(OlluT Cmitr.'icta cTn OSl’j) 


C'diitrai’tor 

Cniniblo Hipfil Cii. of AiruTirEi, Npw \'iirlv. 

N. Y . 

Motor Wheel fhYrp., tirviiHiiiR, Mirh 

Continental Motora C'orp,, MiiHkcrcon, Mirh. 
OouKlaa Aircraft (.Ni , Irn-.. SpKuiiiln, Calif 
DouKlaiO Airerafl Co., Inc,, Sautiv Mnnicn, 

Crilif 

Amnrican BantiiBn Cur C'o., Hiitli.-r, Tu , . 

l ord Motor Co., Detroit, Mirh 
Anienran Loroniofive Co., New York, N Y. 
fTnited Shoe Mftcldiiit'rv t'orp., Boston, Mass. 
Ciencrul Elertrit! Co., Schenectady, N. Y... . 

Variety Aircraft Cnrp,, Dayton, Ohio 

CruE’ible Steel Co. of Aincrirn, New York, 

N. Y., 

NationEil ForirrH Ar Ordnani'e Co., Irvine, Bu 
Struthers Wells-TituNviUB Cnrp., Titusville, 

Pa 

American Brake Shoe dc I’oundry Co., Clii- 

^ oaffo. Ill .... ‘ 

(Jolts Patent Fire Arms Mfg. Co., llurtford, 

Conn 

Huppenstall Co., PittsburKh, Pa. . , . 

Bethlehem Steel C^o., Bethlehem, Pa 

Camden ForRo Co., Camden, N, J. . 

StrutherB-W>llB-TituBville Corp., Titusville, 

Pa 

Revere Copper A Brass Inc., Baltimore, ivid. 
International Harvester Co., WashinKton. 

D.C ... 

Diamond T. Motor Car Co.. Chicago, 111 . . . 

Corbitt Co,, Henderson, N. C 

Cenoral Motors Corp,, Cleveland, Ohio 


Ciov't .\Ri-ni'y 


B ar, . 
VN'iir. , 
N.'ivv. 
Nav.\' . 


( 'oinmodit\ 


SllEit 

Sln-ll . . . . , . 
EngincB . . . 

Airplane parlH. . , . 


N a vy 

War 

Prneureinent 

War 

War 

Will ... 

War. . . . 


Wjir. 


War . 
War . . 


.Airpluroj purl.i . . . 

'rruckH 

TnirkB 

Artillery i-arriuReN . 

( HIIIB 

Mowitaers 
Stiiiul aHeeiublies 


ForKioRM . 
1 orginga . 


Forgings . . . 

Shell forgings 

Parts for pistol 
Forgings 
Forgings 


War 

Navy 

Navy 

Navy Fi^irgings 


iP^stori Navy Ytl . . , Forgings ..... 
^ ir f Cartridge discs 


Navy . 
V ar. . 
W ar 
Navy , 


Tractors 

Trucks 

Trucks 

IVopelling machine 


Amount 


.51 j;{,23r> 

07,108 
1.1 12,270 

, 800 
17:1.070 
1.1.50,020 

1 , 1 : 12,200 

i,;no,4M.''j 
201,000 
177,. 500 

177.008 
li.'j . .500 

02 . ,500 

100. .500 

40.:}:io 
100,341 
1 .060,7:18 
1.34,877 

23.U.3 

1,017,43:1 

1,32,137 

3.240.4 M 

1.300.004 
5,732,47() 
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INSIDE DETROIT 

New 1941 cars lean toward torpedo-styling. General Motors u»es 
it exclusively. More power, greater economy for engines; trans- 
missions improved with regard to gear clashing, ease of shifting 

BY RUPERT LE GRAND. DETROIT EDITOR 


DETROIT — Enough ha^s be^n sevn or 
learned of 1941 modeKs tn provide 
a broad picture of improvements to 
be offered a car-hungry public There 
won’t be many “tremendous sur- 
prises”, and many of the important 
changes have been mentioned during 
lecent months But by and large, 
most manufacturers have made a 
real effort to provide passenger cars 
that are more attractive, roomy, 
powerful, responsive, and easier to 
drive than outgoing models, plus 
nuineroUvS detail refinements, that in- 
crease comfort, safety and reliabil- 
ity of service 

In .short, despite price tags that 
may be three to five per cent higher 
to compensate for llu' Use in co^t 
of materials and labor, 1941 models 
truly offer that extra yearly measure 
of value for which the automobile 
industry is famous There has been 
no attempt to stmt because of un- 


sions, altnough it is believed that 
airflow principles will be cou^ider- 
ably more evident Packard’s .smaller 
cars retain runninKboard.s. are ap- 
parently about one inch widei 
through the body compartment Ford 
men have been enthusiastic about 
the styling evolved lor Lincoln 
Zephyr and used in various degrees 
on Ford and Mercury models Tins 
enthusiasm, plus acknowledged lunc- 
lional design and the comparatively 
shorl model-changeover period make 
it appear that Ford producLs \m 11 bi* 
brightened externally and internallv 
and the frontal appearance will be 
modified 

Others llse Torpedo Styling 

Two versions of torpedo si > ling 
will be used on the Bulck. Oldsmo- 
bile and Pontiac lines for 1941 TJie 
conventional narrow body with ex- 


LARGE PROCUREMENT ORDERS 

DETROIT- -Proem ement urtleis 
for large quant it le^ of war mrue- 
rial are expected lo showei down 
upon Michigan auto and paii-s 
plants vuthlii the next month or 
six weeks Orders lor more tanks 
shell, and 700 Packard marine 
engines for mosquitn boats are In 
the offing, plus new items like 
cannon Most iminincnt. howet ei 
IS a conliacl lor at least 2.‘i.000 
macliine guns which may be 
lilaced before this is pubhshed 
Likely recipient Soginaw' Steer- 
ing Gear Division General Mo- 
tors already has an rdiicalional 
order fo'»’ 500 maidiine guns, spent 
one- fourth ol the $750,000 allot- 
ment for new machine tools 


posed running boaids has disap- 
peared All three makes utilize 
trunk-back torpedo styling revised 
somewhat from last Msir, and a new 
last -back torpedo, in which the roof- 
line curves sharply Irom the w'liiri- 
shicld to the real bumper without 
a trunk pro uberance Buick uses 
the fastbnek loipedo body on its 
Special whereas Pontiac has made 
It the middle-priced model, and it 
is believed that Oldsniobile will do 
likewise 


settled world conditions or preorcu- 
pation with national defense 

At first glance, the most sinking 
thing about many 1941 models is 
adoption of Torpedo styling almost 
lock, stock and barrel General Mo- 
tors, originator ol the torpedo bodv, 
will offer it exclusively, including a 
new version, on Pontiac Oldsmobile 
and Buick There Is r\f>o the strong 
possibility that Chevrolet wull again 
take the bull by the horns and do 
something unusual in the mass mai- 
ket Witness the Spt’Cial Deluxe of 
1940 

Nash Favors Torpedo Type 

All three Nash lines are torpedo- 
type, including the nev entry into 
the low-price field -the Ambassa- 
dor 600. Studebaker has a new Land 
Cruiser Model and now offers the 
purchaser of Commanders oi Presi- 
dents a choice of conventionalized 
or torpedo styling And as said pre- 
viously, Hudson revised the rear- 
quarter of its bodies to achieve the 
Torpedo silhouette Willys has a 
larger and more handsome car and 
will put a new name on it for the 



coming year 

The remainder of the field — Chrys- 
ler, Ford and Packard — seemingly 
prefer to continue evolution of body 
lines along the courses indicated in 
1940 or earlier. Retention of visible 
runningboards on Chrysler products 
leads to the opinion that bodies have 
not been widened to torpedo dlmen- 



Merry-Go-Round Conveyor — Xof nl! tlir Diil^roTrnu nh n\ flic iiulff 
indusfrv arc imidr Dft cars. .dnioiKf nuuicroii.s nc7^' ('(fuipnii'nl insldlhilnnis 
ni the Lniculti , 0 ( 10 , 0(10 hodx pUnil i,\ </ <^50 ft. ionrexm' for (hunpnif/ 
iind (LSMiiiblnuj the ronipouent.s iff .s/f/r Jn////r.v for flu ifIn-Zrphyr 
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U. S. Government Contracts Awarded to Tool Makers 

(‘nntrfiiih* On tTSMiT 


( 'lintriii'l or 

(io\'l \pe 

( 'oini 


]Iciir\' VoKt M.uliim- < '<• I-itmAvilIc, lv\ 

\S ai 

Maihined plmll 

fflK.-,. l.',.-j 

Allift-C’liiilrnrMH M fp C‘() Mil wmikn', A\ 

N:iv\ 

1 1 mmiMp forpinpH 

H1!.72(» 

NntjuriJil For^o ( Irrln/i iiff* Co . Trvwnr- F,i 
TJf'nnrul M:ir-lnm*r\ iSr .Sujiph T 'f> , Sum I rjiii- 

Nil V V 

(inn forpiiipR 

.VJI ..Tfl'l 

1 'inro, t 'alif 

Nii\y 

( 'ham hiiiaD 

1.3 701 

WnincT A Svmihpv ( u ( 'li‘ vcliiini, Olim 

W .ir 

Turret lathes 

1.3 .420 

.lurlHuri-l’iiL’i^'i- f’li , Sun 1 ninrifici), ('iilif 
Pr*rinr‘ Mhi’Iuih-iv A Supply t 'n , Si'ilHr, 

IntiTini 

I’ravehiiK iTaneh 

01,020 

\\ tiufi 

Nrn'v 

Honiip loiil 

22 0.^7 

JTru'kToni MrirTnm* 'rrnil ('i» llnckfruil III 

N-.\x 

Pkiiiera 

III OHH 

LldVil A VriiiM Iiu , f^lnlailclfifiiii I’ti 

\\ M li'rl)ur\' I urn 1 I'lniinlrv A Mm Inni' ('n, 

Nju\ 

Uadial ilnllH 

17 2.30 

\V,atprl)iir\ Fuiiii 

W .11 

D a r 1 r 1 d p e 1 o u il i n p 
iiiaelime 

1 1 . ."lOO 

Hrnw'ii A Sharpe .Mfp ( 'i> Pi'oviiii'iif *■, It I 
Nafiuiinl Prf*u(')i A Vljii'him* ('o Detroit, 

W.Ll 

M illiiip maehmes 

3M.43:T 

Mieh 

ir 

Mlllinji; iii.irhmeM 

102 ,wn 

Kinpsh\ir\ Miu lnne I mil ( 'orp , J\ erne N T1 
’Hie i.uptiMile Mm lime Tmil ('nrp HihUiiii, 

W ai 

1 >i illmp nun hmeH 

21 ,13.i 


VSai 

.Sharpi limp iiuirhim s 

10 nni; 

lleiir\ PrenliMH A ( 'n Ini , Ni‘w ^ tirk, N \ 

War 

Hnrfin 1 pniulerM 

21 jm 


Wfii 

1 )rilliiip marhmt 

i2.(iji; 

JoneM A IjiiniHun Mai lime T'n, Sjirmirlielil. 

W ai 

'I nri el lai lies 

21 212 

Vt . 

W nr 

rhre III pniuler 

1 1 'ilo 

Llnyil A \riim Ine Plnlmlelphin I'n 

W ill 

Lnpme btheN 

20 18.'’. 

The Natinnnl \rme T 'u , t ’Irvelimil, tllim 

W Mi 

Srrew inarhiiies 

,”>(! ,.j2 4 

Keiinii'V A Treeki-r f urp . iMilwioikee VV ih 
N ational 'I wifiI Drill A 'Friol ( ‘n , Drlinit, 

VN ar 

Threinlmp iiim Inm s 

37 .dnO 

Ml el. 

Na\ \ 

1 wist drills 

71 .o:i3 

HhiIiIith Iron l'oimilr\, Provnlence 11 1 

Nav\ 

Riflinp inarliine 

J T . TiOO 

IriKersolFUanil T'o, luiowilh' 1 erm 

1 ;v \ 

('on flrills 

211,400 

(loiilil A F^berhiirt Newark, N .T 

Nav\ 

Deal eutt mp niarhmes 

21 jm 

William Sellers A (’o Ine , i'hiliuleljilna P.i 

Lmlpe A Shipley Maehiiu' Toni Dn r'mem- 

Nav\ 

M m hme tra\ i rar radi 1 1 
dnllmp 

FT ,HO> 

na ti, ( thin 

C'iueiimiit 1 MilUnp Maflunen A C'lmirmali 

Nav\ 

Knpme latlirH 

L’LnOO 

t/ninlers Ine, ( 'iiu iniiati Ohio 

War 

.Milliiip m■n‘ho|eH 

7.-> 000 

Tavltir J'arker f 'o , Nnrfnlk \ a 

Navv 

1 M ihL drills 

1().2')2 

Hencley Maehme t'n. Torrmplon, ('orm 

War 

Lathes 

18,800 

LaiidiH Tool Cu , W iieMhnro, Pa 

War 

( •rmriiiLp inai liineH 

23.1.70 

KnterpriHe'rnnl AtiearDorp Di'trnit, Mieli 

VVai 

(learH 

u2 012 

Mine Safely Aiipliimrea f’o 1 'iti Hl)nrj.fh, I'a 
7'he Ameiiean Tnnl W orkM ('n f'meiimati, 

Nu\ \ 

J'ower preHses 

18,280 

Ohio 

Nii\ \ 

I'^ripme l.itlieM 

30,140 

llullard Co , llinlpejiorl ('mm 

Nav \ 

\ el Liral lathes 

2(i.ll2 

Mixleni Tool A Do* ('n , PTiilatJelpImi, Pa 

Wai 

( hiprvs 

18,22"i 

6ier-Hath Co Ine , New York, N Y 

War 

( leans .... 

24 .0(17 

Detroit ITevel (iear ('o . Delrnit. Mieh 

W ar 

( leiiiH 

D.IFb' 

\aiiDvek ( 'Imrehill ( 'll , New ^ oik, N ^ 

Wai 

Tiiiniiip nun hiners 

77 . 


Pontiac and Olds will follow al- 
inas’t identical policies ior 1941: three 
torpedo models, two wheelbases, and 
optional use of a six or ei^ht cyl- 
inder engine in any model or wheel- 
base. Pontiac apparently will use 119 
and 122 in. wheelba.ses; Old.s. 119 
and 126. Tlie 116 in wheelbase has 
been dropped from both lines Plym- 
outh had the longest wheelbase in 
its price clas.s during 1940, and it Is 
likely that both Chevrolet and Ford 
will lengthen the cha.ssLs by two 
or three Inches in order to meet that 
competition, and to get out of the 
immediate neighborhood of the 
Studebaker Champion and Nash Am- 
bassador 600. 

In the Ambassador 600, Nash has a 
sensational entry into the low price 
field. The car has 112-in. wheelbase, 
but is 194 in. over all. 

More power, greater economy and 
snappier response will be almost uni- 
versal in 1941 engines because of im- 
provements made feasible through 
the new higher-octane fuels to be 
marketed this fall. Improved carbu- 
retlon, somewhat higher compres- 
sion, Improved combustion chamber 
design and better engine bearings 
are means of accomplishing the 
above ends. Buick captures the stage 


with its “fireball eight” coined to 
denote the flame propagation char- 
acteristics of its engines, which in- 
troduce compound carburetion for 
the first time in production eight- 
cylinder motors 

Genera] Motors will not be alone In 
the u.se of better engine bearings 
Chrysler products, judging by the 
Plymouth, will have new bearings 
with thin babbitt linings m heavy 
steel backings, a relatively difficult 
attainment. 

Transmissions have been improved 
with regard to gear clashing and 
ease of shifting. General Motors will 
continue the Hydramatic drive in 
improved form on Olds as optional 
equipment and offer it also on the 
Cadillac group. Chrysler will make 
the fluid drive available on the 
Chrysler six, DeSoto and Dodge, and 
press releases might be construed 
as including the Plymouth in the 
not too distant future. DeSoto an- 
nounces the Slmplimatic Drive, 
which is probably the vacuum-oper- 
ated semi-automatic transmission 
mentioned previously. This drive in 
combination with the fluid drive, will 
accomplish most of the things pos- 
sible with the full automatic trans- 
mission. but probably cost less, 


MACHINERY EXPORTS DECLINE 

WASHINGTON — Export, s of 
power driven metal-working ma- 
chinery amounted to $14,906,312 
for the month of July. This was 
a 20 percent decline from the 
total for the month of June. 
Exports of lathes dropped from 
$3,869,946 to $2,377,133; drilling 
machines from $1,176,990 to 
$044,539, and rolling mill ma- 
chinery decreased from $2,884,- 
832 to $1,006,770 in June. Exports 
of milling machines and grinders 
were about the same in each 
period. Shipments of metal- 
working machinery, other than 
power driven, were valued at 
$582,087 in July, a slight de- 
cline from the June figure 

Gov’t Field Procurement Offices 
Simplify Placing of Contracts 

WASHINGTON -A great many de- 
fense orders have been awarded 
recently by the various Field Pro- 
curement Planning Offices of the 
War Department. Such items as 
ammunition, weapons, fire control 
instruments, tools, machinery, and 
supplies u.sed in arsenals and for 
maintenance of ordnance have been 
purchased through these field offices 
and at the same time have obviated 
the necessity of manufacturers com- 
ing to Wa.shington Tlie field offices 
are in the following Army Ordnance 
Districts : 

Baltimore. Md. — Purchases Balti- 
more area — being handled 
through Philadelphia. 
Birmingham, Ala — 302 Comer 
Building. 

Boston. Mass. — 2004 Post Office 
and Court House Building 
Chicago, 111. — 309 West Jackson 
Boulevard. 

Cincinnati, Ohio — 521 Post Office 
Building. 

Cleveland, Ohio — 1524 Keith 
Building. 

Detroit, Mich. — 611 Federal 
Building. 

Los Angeles, Calif — Army Ord- 
nance Office. 409 Chamber of 
Commerce Building. 

New York. N. Y.~Room 1214, 90 
Church Street. 

Philadelphia, Pa. — 1417 Mitten 
Building. 

Pittsburgh, Pa. — 1032 New Fed- 
eral Building. 

Rochester, N. Y.— 1118 Mercantile 
Building. 

St. Louis, Mo. — 935 Customliouse. 
San Francisco, Calif.— 118 Fed- 
eral Office Building 
Springfield, Mass .^640 Main 
Street. 

Wilmington, Del.— Army Ord- 
nance Office, Nemours Build- 
ing (for explosives only) . 
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NAMES in the NEWS 


Howard M. Hubbard has been 
elected president of Greenfield Tap & 
Die Corp., Greenfield. Mass. Mr. Hub- 
bard replaces D. G, Millar, who re- 
signed as president to become chair- 
man of the board. For the last ten 
years Mr. Hubbard has been associ- 
ated, as secretary-treasurer, with the 
HarrLs-Seybold-Potter Co. Francis A. 
Smith, for several years vice-president 
and general manager, has resigned 
from active service in the Corpora- 
tion. 

John H. Stapleton has been named 
assistant manager of sales for the 
New York district of Carnegie-Illi- 
nois Steel Corp.. Pittsburgh, Pa. Mr. 
Stapleton has been associated witii 
the Carnegie subsidiaries since 1917 

Merle C. Nutt succeeds his father, 

L. E. Nutt, as president of Moline 
Iron Work.?. Moline, 111. Mr. L. E. 
Nutt has been named chairman of 
the board. 

John R. Haysak has been named 
vice-president in charge of factory 
management of F’erry Cap & Set 
Screw Co., Cleveland, Ohio. 

G. S. McKee, production manager 
of Talon, Inc., Meadville, Pa., has 
been elected a director of the Hall 
Planetary Co. of Philadelphia. 

Floyd Stroup is now superiiitendciU 
of the melt department of Copper- 
weld (Steel Company’s new plant at 
Warren, Ohio. 

Carroll F. Brown has been ap- 
pointed superintendent of industrial 
relations at the Duqucsne Works of 
Carnegie-IllinoLs Steel Corp. 

Herman J. Hofmann, assistant open 
hearth superintendent of Lukeiis 
Steel Co., Coatpsville, Pa., since April, 
1926, has been promoted to open 
hearth superintendent, succeeding J 
D. Walters who has resigned. 

John P. Davey, chief of production 
planning at the Curtiss Aeroplane Di- 
vision of CurtLss-Wright Corp. in 
Buffalo, has been transferred to the 
company's plant in St. Louis to de- 
velop expanding operations there. 

J. A. Butler has been appointed 
* comptroller of the Falk Corp., Mil- 
waukee, Wis. 

R. Volbrecht has been appointed to 
the New York merchandising sales 
staff of Cutler-Hammer. Inc., Mil- 
waukee, Wis. 

F. J. Geiger has been named assist- 
ant manager of the electrical depart- 
ment of Allis-Chalmers Mfg. Co. In 
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I Ills capacity Mr. Geiger will be in 
complete charge of sales and engi- 
iieerhig at the company’s Norwood. 
Ohio, plant. Frank R. Freyler has 
been named to succeed Mr. Geiger 
as assistant manager of sales and E. 
C. George and A. Thorsen have been 
respectively named to the posLs of 
acting works manager and a.ssistanL 
works manager. 

Elwood G. Stewart, who has been 
acting traffic manager since November 
1939, has been appointed traffic man- 
ager of the concern. Mr. Stewart had 
beH-'ii assistant traffic manager since 
May 193r). 

Ralph O. Wirlemburg. formerly 
manager of the New York office, New 
Departure Division. General Motors 
Corp., has been appointed eastern 
sales manager. Francis B, Wasley has 
been named to succeed Mr. Wirtem- 
hurg in New York. Mark Goedecke 
has been named to .succeed Mr. Was- 
ley in Philadelphia. 

J. L. Wagoner has tK'cn promoted 
to agency sales section manager for 
Ihe WrsLinghou.se Electric & Mfg. Co.. 
East Pittsburgh, Pa. 


PLANT EXPANSION 


Sterling Engine Co.. Buffalo. N. Y.. 
manufacturer of marine engines, will 
erect a test-room addition to its 
plant. 

Lockheed Aircraft Corp. is erecting 
a new research building at iLs plant 
in Burbank, Calif. 

Ryan Aeronautical Co., San Diego, 
Calif.. Is erecting a $75,000 addition 
to its factory on an area of 26,280 
sq.ft. 

United Aircraft, East Hartford and 


Stratford. Conn., will further expand 
its plants at an estimated cast of 
$15,000,000. Another large addition to 
tlie Pratt k Whitney aircraft engine 
f tie lory in East Hartford Is planned. 
This will bring iLs total floor area to 
approximately 1,500,000 sq.ft, 

The Holo-Kroiiie Screw Corp.. 
Hartford, Conn,, is completing a fac- 
tory addition to iLs plant in Elmwood. 

Douglas Aircraft Co.. Siinta Mon- 
ica. Calif., will erect a new aircraft 
manufacturing plant at Long Beach, 
Calif, This recent addition is a part 
of a program which includes exten- 
sive additions and improvements to 
the company’s plants which Is sched- 
uled to cost more than $20,000,000, 

Following the government approval 
of a $34,000,000 loan to Curtlss- 
Wright Corp. the construction of an 
airplane plant in Buffalo i.s consid- 
ered a certainty. Expenditures may 
range between $8,000,000 and $10,- 
000 , 000 . 

BUSINESS ITEMS 


Willard Tool Co., Bridgeport, Conn,. 
ha.s been acquired by the Auto Ord- 
nance Co., New York. 

Burnstcad-Woolf ord has been ap- 
pointed exclusive sale.s representatives 
for the Oregon and Washington terri- 
tory for the Foxboro Co., Foxboro, 
Mass. 

The Ohio Gear Co., Cleveland. Ohio, 
has been appointed national distribu- 
tors for the producL'i of the Brown In (? 
Mfg. Co., Maysville. Ky. 

Vultee Aircraft. Inc., has acquired 
the properties of the Stinson Divi- 
sion of the Aviation Mfg. Corp., 
which conslsLs of a new factory in 
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Nashville, Tenn , and a plant at 
Wayne, Mich Harry Woodhead. pres- 
ident of the Aviation Mfg Corp , has 
be^n elected chairman of the board 
of Vultee Airciaft Inc. 

Bullard Co . Bridgeport Conn , 
manufacturer of machine tools, Ls be- 
ginning the construction of two new 
plant units 

The Dayton Rogers Mfg Co , Min- 
neapolis. Minn , IS expanding then- 
plant at Minneapolis by adding a new 
one-story factory building The new 
addition will house ne^^ machinerv 
and other special equipment 


OBITUARIES 


Walter P Chrysler, for many years 
president and chairman ol the board 
of the Chrysler Corp , died recently 
at the age of 65 In 1916 Mr Chrys- 
ler was president and general man- 
ager of Buick and early in 1919 first 
vice president of General Motors 
Corp in charge ol operation 
In 1908, at the age of 33, Mr Chrys- 
ler bought his first automobile How- 
ever. he did not buy the car to oper- 
ate He bought it to study, to take 
apart and put together again several 
times Sixteen years later he built 
the first car to bear his name 
In 1919 Mr Chrysler resigned with 
the Intention of retiring However, 
he couldn't remain inactive long and 
soon accepted the position ol execu- 
tive vice president and general man- 
ager of the Willys-Overland Co 
which was then involved In serious 
financial difficulties. Within two 
years he placed this company’s busi- 
ness on a sound basis. 

Since June 1925 when the Chrysler 
Corp. was formed to its fifteenth 
birthday in 1940, Chrysler Corp. had 
sold more than 8,000,000 Plymouth. 
Dodge, DeSoto and Chrysler cars and 
Dodge trucks In 1930 the 77-story 


Passes Away 





WALTER P. CHRYSLER 


Cliryslei building, named after Mi 
Chrysler was opened in New Yoik 
City Mr Chrysler w'as a member ol 
the Society of Automotive Engineers 

Tylei W Cai lisle, president. The 
Strong. Carlisle L Hammond Co 
Cleveland. Ohio died recently at the 
age of 54 Foi over 25 years Mi 
Cai lisle had been actively identified 
with the growth and development ol 
the organi/alion In 1916, alter onlv 
SIX years of service he was advanced 
to the position of Sales Managei and 
a director of the company 

Hubei t C Hart noted inventor 
died at the age ol 97 Mr Halt 
headed his own manufaetuiing com- 
pany and manufactured cutlery and 
edged tools foi 70 vears 

Nelson L Foi tin 51 distiict man- 
ager in Milwaukee foi the Reveie 
Coppei i Brass Co died 


James Hughes, 57. western repre- 
sentative for S T. Stevens. Inc , De- 
troit, Mich . died recently Mr. 
Hughes, a former United States Con- 
gressman. joined the Stevens com- 
pany in 1915 

William L Fewsmith, manager of 
publicity and advertising for Robins 
Conveying Belt Co., Passaic, N J , 
died after a brief illness Mr Few- 
smith first joined the company in 
1913 as a civil engineer 

Charles F Drew secretary and 
treasurer of the Rust Engineering 
Co . Pittsburgh. Pa . died recently 


MEETINGS 


American Society for Metals An- 
nual convention Hotel Statler, Cleve- 
land. Ohio Oct 21-25 

Arneiican Welding Society Annual 
lonvcntion Hotel Cleveland, Cleve- 
land. Ohio Oct 20-25 

The Wire A.s.sociation Annual con- 
vention Carter Hotel. Cleveland, 
Ohio Oct 17-23 

American Society of Tool Engi- 
neers Semi-annual convention Cin- 
cinnati, Ohio Oct 17-19 

American Gear Manufacturers As- 
sociation The 23rd semi-annual con- 
vention Skytop Lodge, Skytop, Pa 
Octobei 14, 15 and 16 1940 

Society of Automotive Engineeis 
National tractor mt^eting Schroeder 
Hotel, Milwaukee, Wls , Sept 24-25 
Annual dinner Hotel Commodoi e 
New York. N Y , Oct 14 



Reversing Horace Greeley — Although most eastern manujaetn) ers 
are Qouig to the loest loast to build bianch plants, U.S. hleitneal Motors, 
]ne., IS huildnuj a neio ioniplcte produetion plant at Milford, C onn. Aboi’e 
an archiieet's dra 7 oin<f slunos hoie the plant 7oill look when it is finished 
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EQUIPMENT NEWS 


Gleason “Revacycle” Bevel Gear Cutting Machine 

Finishes Straight-Tooth Pinions by New Principle 


A mas.s production machme entirelv 
new m principle and design devel- 
oped foi cutting straight- tooth bevel 
gears such as used in automobile 
diffpientials washing machines and 
textile machinery has been devel- 
oped by the Gleason Works 1000 
Umveisity Ave Rochestei N Y 
Known as the ‘Revacycle thLs ma- 
chine provides an exceptionally fast 
method of cutting straight bevel 
u^rais as these aie both roughed 
and finished in one operation with 
d single disk cutter 
The machine cuttei has a num- 
bei of radially arranged i oughiiig 
blades followed by a number of sim- 
ilailv aiianged finishing blades with 
a gap between the last finishing and 
the first roughing blade This cuttei 
IS mounted on a lecipiocating slide 
and as the cuttei rotates in engage 
mcnl with the geai blank it moves 
along the tooth the action being 
similar to that of a milling cuttei 
As the cutter moves fiom Ihr small 
to the large end of the blank the 
loughiiig blades cut out a tooth 
space On the return stroke the fin- 
ishing blades finish the tooth space 
A^hich has lust been louglied The 
blank Is held stationaiy during cul- 
ling and at the end of each itturn 
stioke of the cutter the blank is in- 
dexed at the gap in the cuttei blades 
Each 1 evolution of the cuttei rom- 
plete'. a tooth space Conjugate tooth 
loims are produced as a lesult of the 


cuttei motions and the shape of the 
cutter blades 

Except foi chucking operation of 
the ‘Revacycle Is entiiely automatic 
Theie aie no chucking delays how- 
evei as the machine is provided with 
a lotary woik-holdlng turiet lyith 
Uiiee spindles Thus gears aie re- 
moved and blanks loaded at ti^o sta- 
tions uhile cutting takes place at 
the tlilid Tuiiet indexes automat- 
ically 

Cuttei spindle is i Igldlv mounted 
on pieeision aiiLi-lnction btaiings 
with piovLsion ^01 periodic gi easing 
Lubiication ol all moving pails othei 
than the spindle is piovlded by a 
tiiculating oil system Woik is held 
111 place by a heavy spilng und is 
leleased by a hydiaulic piston 
Clamping Lakes place RllLomatleal]^ 
when the blank is piopeilv (hacked 
leleasing is also automatic Index 
loi the work spindle is of the notched 
plate type i^ith hardened and giound 
index plates A built m conveyor de- 
posits chips out'ide the machine In- 
cluded is a hydraulic unit which sup- 
plies powei foi clamping tin tunet 
loi chucking the blank and loi opei- 
atiiig the chip remover 

Spec ideations Maximum cone dis- 
tance 3 In maximum lace 1^. in 
cuciispst pitch limited by maximum 
whole depth of 0 450 in , ratios 1 1 
to 2 1 pitch diameters from 2 1 m 
to i' in , index range from 8 to 
40 teeth 





Vernon Hsnd Milling Machine 
Finishes Parts at High Speed 

An addition to the Vernon line of 
prtrlsloii milling machines offered by 
Machlneiv Mfg Co 3636 Irving St 
Veinoii Los Angeles Calif Is the 
No 0 liand nilllei foi high speed 
milling of small parks With hand 
level opeiated rack and pinion feed 
this machine ls a precLslon tool pro- 
viding the accuracy and sturdiness re- 
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qulred for modern output methods. 

Two standard speed ranges are 
a vallable— 100 to 1,000 r.p.m., and 
150 to 1,500 r.p.m. Variable drive is 
fully Inclosed. Heat-treated and 
ground spindle Is mounted on Tim- 
ken tapered roller bearings. Power Ls 
provided by a Vi-hp., 1,750 r.p.m. 
motor. Over-all height of this tool 
is 58 in. Net weight is about 650 lb 

Reed Sensitive Bench Driii 
Has Nn Exposed Moving Parts 

Production Machine Co., Greenfield, 
Mass., has made available a high- 
speed sensitive bench drill which 
has no exposed moving parts other 
than the drill Itself. A develop- 
ment of the Reed line of sensitive 
drills which Production Machine Co. 
is now building, this No. 25 drill is 
claimed to have unusual strength 
and to be unique in its simplicity. It 
has been designed as a production 
tool for accurate work, and as an all- 
purpose machine capable of unusual 
speed and adaptable to a wide 
variety of drilling operations. 

Variable speed drive, completely 
enclosed, provides an infinite number 
of spindle speeds ranging from 2,000 
to 10,000 r.p.m., instantly available 
by turning a handwheel. An indi- 
cator shows the running speed. 


Cleveland Crane & Engineering Co , 
Wickliffe, Ohio, has built two cranes 
of special construction which are de- 
signed materially to reduce handling 
time between bays. These cranes 
have a cantilever extension which 
makes it possible for the trolley to 
go beyond the crane runway and 
convey loads into the adjacent bay. 
Tlie crane bridge Is underslung to 
permit the trolley to clear the run- 
away girder. 



Specifications: center of spindle to 
column. 7 in.; maximum distance 
from chuck nose to table, 6 3/16 in.; 
adjustment of sliding head. 3 in ; 
maximum spindle travel, 3 Xi in.; drill 
sizes. No 70 to in. Motor delivers 
'/2 hp at 110 volts, single phase, 60 
cycle, 3,450 r.p.m. Spindle is carried 
in two sealed precision ball bearings. 
Weight complete is 195 lb. 


Construction is of all-welded steel 
throughout, with all bearings of the 
anti-friction type Spring-type bump- 
ers are provided for the trolley and 
one side of the bridge Gear ca.ses 
are oil tight Bridge wheels, gears, 
and pinions arc all of tool steel 
Cranes are operated from a closed- 
type cab mounted on one end of the 
bridge opposite the bridge extension. 
Capacity ot each crane is 5 tons, with 
a span of approximately 37 ft. Ver- 


tical travel of hook is 86 ft. Hoist- 
ing speed is 40 ft. per min., trolley 
speed Is 100 ft. per min., and bridge 
speed is 350 ft. per min. 

Spot Solderiog Machine 

Leaves Both Hands Free 

A spot soldering machine for use in 
places where both hands are neces- 
sary to hold the parts together has 
been developed by Electric Soldering 
Iron Co., Deep River, Conn Any in- 
dastrlal soldering iron may be used 
with the device. 

Machine is operated by a treadle 
which advances the iron straight 
down. Contact of iron tip with work 
LS cushioned by a spring suspension. 



As iron returns from work, solder is 
automatically fed forward. Feeding 
of solder may be accurately regulated 
by adjustment of pawl lever which 
engages feeding gears. Solder of any 
diameter up to in. may be used 
Solder feed tube is adjustable to 
guide solder to any desired point. 
Shipping weight of the device, com- 
plete with chain and treadle, but 
without iron, is 13 lb 

Tap Grinding Attachment 

Can Be Set Up Quickly 

Quick set-up for chamfer sharpening 
of many styles of taps is one of the 
features of the No 2 tap grinding at- 
tachment offered by Covel Mfg, Co , 
Benton Harbor, Mich. ThLs attach- 
ment Is easily mounted on any grind- 
ing machine having a wheel of 
lt4-in. face or less, and having longi- 
tudinal and transverse adjustment 
similar to a universal cutter and tool 
grinder, with a flat table V/j to 6’^^ 
in. wide. 

No cams, gears or collets are re- 
quired to hold the tap or to get 
proper eccentric relief. Small taps, 
from the No. 6 to the ^^^-in., are held 
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in a three-jaw chuck, while larger 
taps are held on centers. Spindle is 
mounted in dust-protected ball bear- 
ings. 

In operation the attachment is set 
up and securely tastenecl to the 


The Model CT chucking type heavy 
thread milling machine introduced 
by the Lees-Bradner Co., 6210 Car- 
negie Ave., Cleveland, Ohio, is ar- 
ranged for the generation of threads 
by means of the ring type or hobbing 
process, using either shank or .shell 
type cutters. Having a 13 -in. hole 
through the work spindle and a swing 
over the ways of 24 in., this machine 
is adapted for the threading of pro- 
peller blades, propeller hubs, breech 
blocks, gun barrels, landing gear com- 
ponents, and other similar parts of 
considerable size which require the 
Utmost in precision threading. 

Machine is driven by two niDtors, 
the cutter drive motor being mounted 
directly on cutter head, and the 
work head motor being mounted 
partly in the base. A separate niolor- 
driveii coolant pump is furnished 
Through the use of the two mam 
driving motors, the long cutter lieticl 
drive shaft often employed i.s elimi- 
nated. 

Control is through pushbuttons; 
the two main driving motors are 
electrically interlocked so that the 
heads Lock motor cannot be operated 
unless the cutter is rotated. Cutter 
head traverse is controlled by limit 
switches; stops for actual mg the.se 
switches are at the front ol the ma- 
chine readily available for adjust- 
ment. Control of direction of rotation 
of the two main driving motors is 
through reversing drum switches 
conveniently located at the front ol 
the machine. Drive from both motors 
is through V-belts; both drives are 
completely enclosed. 

Work spindle, driven by a precision 
worm and worm wheel, is arranged 
for the installation of various type.s 
of work holding fixtures such as col- 
lets, three or four jaw chucks, oi 
special fixture.s. Spindle rotates in 
large hand scraped, hard bronze 
bearings. Lead gears and feed geais 
are independent of each other. Since 
many of the threads of the sort 
which are generated on this machine 


grinding machine, then adjusted for 
the kind and size of tap to be ground. 
The face of the flute Is aligned with 
a lip rest and the amount of ec- 
centric relief adjusted. Grinding is 
accomplished by rocking a knob back 
and forth, movement of which r: 
limited by stops. 

For a maximum of ease and ac- 
curacy, the oscillating spindle re- 
volves in ball bearings, so that the 
operator can feel the cut of the 
grinding wheel. When one tooth ha.s 
been ground, operator indexes the 
tap to the next tooth by locating it 
from the lip rest. The hp rest is ad- 
justable for large and small, or right- 
and left-hand taps. 


must register angularly and axially, 
provision has been made for adjust- 
ing the work spindle and cutter car- 
riage independently through large 
handwheels which are located on the 
hrarlstock. 

Ext nine rigidity has been built 
into the cutter head of the machine. 
It IS designed for use with ring type 
thread milling cutters of either the 
.shell or shank type Cutter spindle 
n provided with a No. 12 taper 

and IS drilled to permit the use oi 
a draw rod to securely seat the cut- 
ter CiilLer spindle, of hardened and 
ground alloy steel, runs in hand 
scraped, hard bronze bearings Cutter 
head is arranged with a two-speed 
gear box and with pick-off gears, 
which together give a total ol IB 
culler sjieed'. Bearin'^', are ol the 


anti-friction type, with the exception 
of the main cutter spindle bearings, 
Three methods of traversing the, 
cutter head are available By the 
use of the hand traverse the cutter 
head can be accurately posh toned 
longitudinally in relation to the work 
spindle. When threads registered In 
relation to the part are generated, 
this fine hand adjustment is par- 
ticularly valuable. The jiower oper- 
ated traverse moves the cutter toward 
or away from the work spindle but 
maintains the relation ol the cutter 
to. threads which have already been 
generated This Is of value when the 
machine Is being set up on a Job, 
or when roughing and finishing cuts 
are de.slred. By its use a thread can 
be generated, the cutter bucked 
away from the thread, the thread 
gaged and the cutler llien brought 
back into engagement wllh the I bread 
for a second cut The third rapid 
traverse mechanism, available as an 
extra, employs a motor arranged whth 
n solenoid operated brake and is 
useful for rapidly traversing the cut- 
ter toward or away from the work 
spindle. The.sp power rupul traverse 
inechanLsms have pashbiuton and 
adjustable stop control. 

Machine Is arranged with nn auto- 
matic depth .stop A precision mi- 
crometer screw and an accurately 
graduated dial reading in thou- 
sandths of an inch permil dcqjth of 
cut to be accurately adjusted Once 
this proper depth is obtained, a posi- 
tive mechanical stop is sel tJse of 
this automatic depth stop on subse- 
quent cuts assures duplication 
Although the machine i^ arranged 
primarily for chucking work, it can 
be supplied with a swivchine cutter 
head and a tail-sLock tor work In be 
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done on ceniers. When the machine 
Is so arranged, threading can be 
done with either ring or disk cutlers. 

Plastic Molding Machine 

Forms Threaded Parts 

By means of an automatic unscrew- 
ing device built into the automatic 
molding press made by the F. J. 
Stokes Machine Co., 5930 Tabor Rd., 
Philadelphia, Pa., threaded plastic 
parts can be produced in a com- 
pletely automatic operation at pro- 
duction rates of over 1,000 per mold 
cavity per day. 

Standard machine threads, inter- 
nal or external, of any desired pitch 
may be molded, the speed of the un- 
screwing device being readily adjust- 
able to that of the pitch of the 
thread. Ejection Is positive and takes 
place at the same time the mold is 
opening. Thus there is no loss of 
time or lengthening of the cycle. 

By mounting separate molds in the 
machine and charging each mold In- 
dividually, one. two and tliree 
threaded moldings can be made 
simultaneously. Single, double or 
triple powder feed mechanisms are 
provided to charge each mold with 
an accurately metered amount of 
material. 

Machine, being completely auto- 
matic, requires no operating atten- 
tion, except to refill ihe hopper with 
molding powder and remove finished 
parts. Since several operations are 


National Machinery Co., Tiffin, Ohio, 
has developed a new line of high 
speed forging “Maxlpreses” suitable 
for a great variety of forging work. 




performed simultaneously the mold- 
ing cycle is short. A positive type 
mold practically eliminates flash and 
saves molding material and finishing 
costs. Large output per cavity re- 
duces mold cost per piece. 


With these units, forgings are made 
in two or three blows which formerly 
required many additional blows. 
Better metal flow^ i.s said to enable 
forgings to be made with less flash 
and less weight of stock than cus- 
tomary. and the extra rigidity is 
claimed to cause the moving die to 
come to its extreme bottom position 
kTt each stroke so that only one blow 
is necessary for each die impres- 
sion. Since impact is reduced, it is 
feasible to use insert dies, reducing 
cost and making possible the use of 
superior quality die steel. With these 
presses no particular skill is required 
on the part of the operator. 

To obtain high speeds, drive of 
the presses has been radically 
changed. The No. 6 model Illustrated, 
which corresponds to a 5,000-lb. steam 
hammer, or a 6500-lb. board drop 
hammer, operates at 80 strokes per 
min. This has been accomplished by 
transferring the driving clutch from 
the back gear shaft directly to the 
crankshaft. Thus there is less dead 
weight to start and stop, and less 
power is consumed. An air cylinder 
working on the upstroke assists in 
stopping, and provides air for the 


clutch. This greatly reduces the con- 
tact time between dies and the hot 
stock, and materially Improves die 
life. 

Additional refinements have been 
incorporated in the construction of 
these presses to increase their stiff- 
ness. One of these is a double wedge 
construction for supporting the bot- 
tom die, which minimizes deflection 
of the die under the forging pres- 
sures encountered. 

These “Maxlpreses’' are built in 
six sizes from No. Iti to No. 6, cor- 
re.spondlng in capacity to 800, 1,200, 
2,000, 3,500, 5,000 and 6,500 lb. board 
drop hammers. They have operating 
speeds ranging from 130 strokes per 
min. on the small size to 80 strokes 
per min. on the large size. The No. 6 
pre.s.s illustrated weighs 300,000 lb. 
and has a ram face area of 42x42 in, 

Service Portable Die Lifter 

Performs Three Operations 

A portable lifter combining three 
die-handling operations in one lias 
been made available by Service 
Caster & Ti’uck Co.. 635 N. Brown.s- 
^ood Ave., Albion, Mich. With this 
iinlL, dies can be taken from or re- 
placed in the storage shelf, trans- 
ported from storage to press, and 
placed in or removed from the press. 

When taking dies from storage, the 



lifter is wheeled up to the rack and 
the platform elevated to the proper 
level. A steel cable, running from a 
winch inside the frame, is pulled 
out and attached to the die with a 
nut and bolt. The operator, standing 
on the floor, turns a crank which 
pulls the die from the shelf to the 
lifter's roller platform, and the plat- 
form is lowered to a convenient car- 
rying position. After the machine 
has been wheeled to the press, a 
few turns of the crank raise the die 
to the press bed, where it is pushed 
off to the proper position. 

Unit is powered with a hand-oper- 
ated lifting unit with two lifting 
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speeds. Lowering is controlled by a 
heavy-duty flyball governor. Plat- 
form is lifted by twin roller chains. 
Capacity of the machine Ls 4.000 lb. 
Overall height is B ft,; total lift is 
5 ft. B in. Lowered height of the 



A heavy-duty projection welder, 
which may be furjiished for hydraulic, 
air or motor operation, has been de- 
veloped by Federal Machine A: Welder 
Co., 212 Dana Ave., Warren. Ohio. 
Illustrated Ls the direct hydraulically 
operated Model P-4 machine. 

This model has a two-pii\s.sure 
pump, which gives high-speed opera- 
tion using a comparatively small 
motor. Low pressure is used to briii'? 
the slide down until the electrodes 
contact the work. Then the machine 
is automatically thrown over to high 
pressure for performing the welding 
operation. Wlien welding cycle ls 
completed the head is returned by 
low pressure. 

Hydraulic circuit Ls designed with 
inearLS for adjusting both high and 
low pressure so that proper pressure 
for a given job may be applied. An 
adjustable pressure switch operates 
tht timei*, thus allowing a predeter- 
mined pressure to be set. It also in- 
sures holding the timing circuit off 
until the required welding pressure 
LS built up. 

This machine is offered in live 
transformer capacities, ranging from 
250 to 600 kva. A four-point regulator 
switch is mounted on the side of the 
welder to give eight steps of heat 
regulation. 

Stroke of the welding slide is ad- 
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platform is 11 in. Platform measures 
36 in. from uprights and is 30 in. 
wide. Base width Is 30 in. A worm 
gear safety hinge permits foldbig 
over the top half of the machine to 
paSvS through doorways. 


Justable from 1 to 4 in . and the 
lower combinaclon knee and platen 
has an a-in. vertical adjustment by 
means of three jack screws. 

Cooling facilities have been pro- 
vided in the secondaries, platens and 
electrodes. Both upper and lower 
platens are 14 in. square and are 
lit ted with T-slots. 

For work requiring a quick follow- 
up, thus making the heavy slide a.s 
used on a machine of this type un- 
satisfactory, the welding slide may be 
fitted with a low-inertia head built 
in the slide and controlled by an air 
cylinder, which eliminates the weight 
applied to the electrodes. 

Hobart Announces 200'Amp. 

Gas Engine Driven Welder 

Sonic 1,000 combinaLiuiLS of voltage 
and welding current are ptKssible 
from the 200-amp. “Streamliner’ 
Junior gas-engine driven arc welder 
developed by Hobart Bros. Co., Ho- 
bart Square, Troy, OJiio. Powered by 
a 26 -hp. Hercules engine. thi.s welder 
is particularly suitable for job weld- 
ing shops, blacksmiths, repair .shops, 
garages and miscellaneous metal- 
workers. 

OvtM’sized design, ample copper and 
steel, and sensible operating speeds 
ar(‘ all said to contribute materially 
to lower welding costs. Known as 


A 2.000- ton hydraulic press built by 
P^arrel-Birmingham Co.. Ansonia. 
Conn., can be succes.sf Lilly employed 
in the production of stainle.ss steel. 



the Model GR-202-S, this unit em- 
bodies a modern battery ignition sys- 
tem, electric self starter, electric fuel 
pumps, self-starling pushbutton and 
ignition lock. Al.so Included as stand- 
ard equipment are remote control of 
welding voltage, polarity switch, con- 
venient power outlet plug, variable- 
speed governor, solid-core radiator 
and built-in fuel tank. All are 
mounted on a rigid steel base, with a 
sturdy lifting eye for liandllng with 
crane or hoist. 

Control Is by mean.s of “Multi 
Range” dual control with 10 ranges 
of wielding current and 100 step.s of 
volt-ampere adjustment in eiieli 
range. Thus 1,000 combinations of 
open-circuit voltage and welding cur- 
rent are available for any desired are 
characteristic. Main range switch is 
of heavy copper molded in bakelite 
and controlled by h large liard rub- 
ber covej’ed hand wheel. Volt-am- 
pere adjustci’ LS compactly built 
within the main switch, and ts easily 
removed if remote control Ls dtisired. 
Variable engine speed provides a 
third method of controlling current 
value.s. Excitation Ls from a spf?eial 
built-in four-pole exciter. Unit Ls 
64 in. long, 21 in. wide and 4 Ua Jn. 
high. Shipping weight is ajjpioxi- 
nuilely 1.350 lb. 


nickel alloy and ferrous rods, tubing 
and shapes, by the extrusion process. 
It Ls said that with this machine all 
the currently known stflinle.s.s steels 
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and other special ferrous and non- 
ferrous alloys which do not work well 
by rolling, welding or piercing can be 
extruded without difficulty. 

Billets to be extruded by this press 
can be taken as rough cast billets 
coming from the foundry after being 
cut to the proper length. Billet skin, 
which Is formed mostly by oxidation, 
remains as a thin shell in the con- 
tainer after extrusion, so the ex- 
truded product is formed of clean 
material only. Tubes and rods manu- 
factured by this press are not only 
remarkably sound in structure, but 
po.ssess excellent metallurgical and 
physical propertle.s and a good sur- 


Landis Machine Co.. Waynesboro, Pa., 
has developed an unu.sually flexible 
type of the “Landmaco” threading 
machine, which is designed for 
handling special threading operations 
in which extremely close tolerances 
for concentricity must be maintained 
between the thread and the body of 
the work. Since such work is usually 
ground between centers, provision is 
made on this machine for supporting 
the work in a like manner. 

Special features of this tool include 
a faceplate on the machine spindle 



supplanting the usual die head, a 
special carriage front on which the 
die head is mounted, and a tailstock 
which is adjustable and which also 
supports the center. The faceplate, 
which also Incorporate.s a live center, 
is employed in the same manner as 
the faceplate on a grinding machine 
or lathe, to drive the work with a 
dog. The special carriage supports 
the “Lanco” die head which is used 
as a stationary type head. Provision 
is made for opening and closing the 
die head with a yoke when neces- 
sary. The adjustable tailstock Is 
clamped into position on ways lo- 
cated on the side of the machine 
bed. These ways are long enough to 
permit handling work ranging from 
2 to 16 In. long. 

Tailstock center is advanced to or 
withdrawn from the work by a 
Qulck-actlng lever located on top of 
the tailstock. Center can be clamped 
rigidly by means of a clamping lever 
also located on top of the tailstock. 

This special threading machine is 
of the lead-screw tyi>e. Thus the 


face condition. Consequently the 
number of draws for finishing can 
be considerably reduced. 

The amount of scrap — consisting of 
the thin shell of the billet and the 
discard — Is very low, so the difference 
In weight of the billets charged into 
the container and of the extruded 
product is only about B per cent to 
10 per cent in the case of tubes, 
and about 10 per cent to 12 per cent 
when manufacturing rods. Concen- 
tricity of the extruded tubes Is well 
within the commercial limits, and 
provided that sound billets, uniformly 
heated, are used, is within plus or 
minu.s 5 per cent of wall thickness. 


thread is generated by revolving the 
work between centers, the die head 
being propelled onto the work and 
the thread lead being controlled by 
means of the leadscrew. Since the 
work is turned, threaded, and later 
ground between centers, an unusually 
high degree of concentricity can b:.' 
maintained between the thread and 
the body of the work. 

Double Aluminum Ladders 

Accommodate Two Persons 

Two double or A type aluminum lad- 
ders, constructed with steps on both 
sides so that two persons may use 
the ladder at the same time, have 
been developed by Aluminum Ladder 
Co , 104 Adams St., Tarentum, Pa. 

Both ladders are constructed of a 
special aluminum alloy having a ten- 
sile strength of 48,000 lb. per sq.ln. 
The No. 900 is 36 In. high, has a 
platform measuring 12x15 in., and 
weighs only 13 lb. Tne feet are 
fitted with rubber pads. The No. 901, 
constructed of treadplate for protec- 
tion against slipping, is 4B In. above 
the floor and has a platform measur- 
ing 19 ' 2 x 22 in. Side rails rise 21 in. 
above the platform. The ladder 



measures 25x41 In. at the base, and 
weighs only 41 lb. complete. Illus- 
tration shows ladder fitted with 3-ln. 
rubber casters, but any type of cast- 
ers can be supplied. 

Watchman's Tour System 

Calls Help in Emergency 

Dudley Lock Corp., 325 North Wells 
St., Chicago, 111., has developed a 
watchman’s tour system which can 
flash or permanently record the time 



of inspection and summon aid in 
emergencies. Said to be adaptable to 
every size and type of industry, it 
provides complete mechanical control 
over the watchman’s activities and 
compels inspection of specific parts 
of a property at prescribed time in- 
tervals. 

The system includes a number of 
key stations with transmitting sta- 
tions at the start and finish of each 
series. Transmitting stations can ac- 
tuate any kind of signal or recording 
apparatus. A special recording clock 
developed by Cincinnati Time Re- 
corder Co. records date and time 
each tran.smlsslon station Is visited. 
An additional feature is the delayed 
alarm, which gives a warning at any 
speciflod location when a transmitter 
box Is not visited within a given 
period. 

The watchman’s key Is small 
enough to be carried inconspicuously. 
It consists of a combination of three 
separate locks, operating only on a 
predetermined route, and only in the 
proper sequence. It has a built-in 
cyclometer that counts the stations 
visited and thus gives proof of com- 
pletion of specified tours. 

10,000-lb. Portable Pump 
Supplies "Porto-Power” Rams 

A portable, motor-driven hydraulic 
pump for supplying 10,000 lb. per 
sq.in. hydraulic pressure to the 4. 1 , 
10, 20 and 50-ton “Porto-Power” hy- 
draulic rams, has been developed by 
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JIRGE staff of highly trained technical men 
— constantly checking, testing, and gauging 
every stage of construction and assembly — 
ke sure that every part — every unit — meas- 
s up to Milwaukee standards of milling ma- 
ne quality and accuracy. 
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Blackhawk Mfg. Co., 5025 W. Rogers 
St., Milwaukee, Wis. 

Known EUB the Model P-95 "Porto- 
Power" pump, this unit weighs only 
32 lb. and Is powered with a built-in 
V 2 -hp. motor. It can be connected 
with high-pressure hose to any one 



of the Blackhawk rams, which aie 
otherwise used with hand-operated 
pumps. Pump can also be equipped 
with a gage for testing or weighing 
in tons total load or pounds per 
square inch pressure. 

Cellulose Sweat Bands 

Have Cork Inner Linings 

Two ruggedly constructed sweat 
bands, made of fine-pore cellulose 
sponge securely stitched to a fabri- 
coid band with an inner lining of 
cork, have been announced by Jack- 
son Electrode Holder Co., 6553 Wood- 
ward Ave., Detroit, Mich. Tlie No. 
15, illustrated, is a general purpose 
band for eliminating the hazard of 
perspiration running Into the eyes. 



It is easily adjusted to the head with 
a long lasting 'is -In. elastic band. 
The No. 5 band is intended for use 
with all Jackson eyeshields except 
the Types D, D-6 and No. 25. It i.s 
snapped inside the shields. Both 
bands are light, cool and comfort- 
able, and easily absorb more than 
fifteen times their own weight in 
moisture. They are quickly cleaned 
by letting water or any safe antisep- 
tic solution run through the sponge. 


Baldor Deluxe Griader 

Has Light iu Eyeshield 

Tlie outstanding feature of the de- 
luxe grinder offered by Baldor Elec- 
tric Co., 4351 Duncan Ave., St. Louis, 
Mo., is the shatter-proof glass eye- 
shields which accommodate a tubular 
light, which throws light on either 
side of and In front of the wheel 
without creating annoying shadows. 
Identified Is the No. 724 grinder, this 
7-ln. model is powered with a ^/ 2 -hp., 
3400-r.p.m. motor, and is equipped 
with 7xl-ln. “Aloxide” wheels. 



Other features of this machine in- 
clude spark breakers, a water pot at- 
tached to the grinder, and a tool rest 
which is adjustable to and from the 
wheel, up and down, and which may 
be tilted for angle grinding. 

Three More Disk Sanders 

Made Available by Skilsaw 

Skilsaw, Inc., 5033 Elston Ave., Chi- 
cago, 111., has developed three addi- 
tions to its line of disk sanders. 

Model SP is a two-speed heavy 
duty sander and polisher especially 
developed for steady use in metal 
fabricating plants where there is a 
variety of sanding, polishing and 
buffing operations. When operating 
at 4,200 r.p.m. with a 6-in. disk, is 
provides a maximum of sanding effi- 
ciency. When changed to 1,300 r.p.m., 
the tool is suitable for use with felt 
rubbing pads or lamb’s wool polishing 
bonnets for rubbing down lacquered 
surfaces and for other polishing oper- 
ations. A simple gear shift makes it 
ea.sy to change from one spt^ed to 
the other. Eight heavy duty ball 
bearing.s mounted on all shafts make 
possible carrying maximum loads and 
insure quiet operation and long life. 



Model SP is 18 'L- in. long and weighs 
14^4 lb. 

Model H2, illustrated, is a two- 
speed heavy duty sander for use 
wherever sanding work is constant in 
nature. A 9-in. disk is first used at 
a speed of 2,700 r.p.m., then, when 


the outer edge of the disk becomes 
worn, it is re-sized to 7 in., using a 
special trimmer provided. It is then 
mounted on the alternate 7-in. pad 
and is used at 4,200 r.p.m. Eight 
heavy duty ball bearings mounted on 
all shafts give this tool greater effi- 
ciency and longer life. Model H2 is 
19 In. long and weighs 16 lb. 

Model SL is an extra heavy power 
unit that can handle a wide variety 
of heavy duty sanding, grinding and 
surfacing operations. It operates at 
a no-load speed of 5,000 r.p.m., the 
speed recommended by grinding 
wheel manufacturers as the most 
practical for 6-in. wheels to Insure 
fastest, production and longest life. 
Model SL may be used with various 
sanding pads, grinding wheeUs, wire 
cup brushes and other accessorie.s. It 
is 18 in. long and weighs 15 lb. 



Screw Macbine Cam Blanks 

Permit Less Cutting Time 

Synthane Corp., Oaks. Pa., has in- 
troduced a series of cam blanks for 
Brown & Sharpe automatic screw 
machines which are claimed to make 
possible the production of a complete 
set of cams for these machines in 
much less time than formerly re- 
quired. Only a small wood cutting 
bandsaw, a di.sk sander and filer are 
required. 

Synthane cam blanks are fur- 
nished in sets of three for size.s 00, 
0 and 2 B^S machines. All blanks 
have center hole bored, pin hole 
drilled, and radial line.s scribed for 
ease of layout. 

These blanks arc said to be suitable 
for all but the heaviest feeds, and to 
be Ideal for short runs because they 
are eeisily and quickly cut. They are 
also claimed to produce excellent re- 
sults on long runs, with run.s of over 
4,500,000 pieces having been made. 

"Universal" Electric Etcher 
Features Streamlined Design 

Everything safely enclosed and out 
of the way Is the outstanding feature 
of the No. 13 “Universal" portable 
electric etcher announced by Ideal 
Commutator Dresser Co., 1057 Park 
Ave., Sycamore, 111. Etcher tool and 
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OS'TER 

, THREADING EqUIPMEHT 

I22lliaM§ 


HERE is Another 

One of OSIER’S "NEW Ideas 

for NEW Days" \ 

Release your turret lathes and other machines 

^or more important work, by using the r 

"RAPIDUCTION JUNIOR" Threading 

Machine on your second operation jobs. 

It's an idea worth thinking about and the 
"RAPIDUCTION JUNIOR" with its ability 
to handle all sorts of special threading work, . 

speedily and accurately, is an economical way 

to increase the productivity of your high priced 

■ equipment. Qg SUrC tO JCt dstdils from ■ 

THE OSIER MANUFACTURING CO 

■ 204 » EAST Sift STREET 

• OHIO * U. Si A 




U. S. A 


SEPTEMBER 4 


19 4 0 
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cordB, switch and Indicator lamp arc 
all under cover. 6mall objects are 
etched on the work plate which 
forms part of the case, while a 
ground clamp Is furnished for larger 
objects. The cover Ls removable if 
desired. 

Etching heats are 120, 240, 420 and 



700 watts. A red indicator lamp 
burns brighter as the higher heats 
are turned on. Plenty of power is 
provided for permanently marking 
tools, parts, dies, bearings, saws, 
drills and other metal objects. Writ- 
ing is as easy as with a pencil, leav- 
ing the mark clearly and perma- 
nently burned into the metal The 
standard unit is 110 volts, 60 cycles, 
a.c. power Over-all size Is 7'4 x5^hX 
flV;, in. Weight complete is 16 lb. 


Infra-Red Baking Units 

Offered in Pnrtable Models 

Fostoria Pressed Steel Corp., Fos- 
toria, Ohio, brings the advantages of 
Infra-red baking and drying to small 
lot work with the introduction of the 
Model P-7-IR portable fixture. 
Equipped with seven pure gold plated 
reflectors, this unit Ls universally ad- 
justable to permit Its use in many 
types of applications. 

This flexible infra-red bank has 
been especially designed for use on 
paint and enamel repair jobs. It 
handles areas up to approximately 



30 in. in diameter and can be ad- 
justed to any position desired, and 
to a height of from 18 to 72 in. The 
ruggedly constructed portable stand 
is mounted on easy-rolling casters. 

“Thor" Portable Air Grinder 

Features Positive Starting 

Based on a new “air behind the 
blades” principle, the No. 255 “Thor” 
portable air grinder offered by Inde- 
pendent Pneumatic Tool Co., 610 W. 
Jackson Blvd., Chicago, 111., assures 
positive starting under all operating 



conditions. Air behind the blades 
keeps rotor blades out against the 
cylinder wall, preventing any dead 
center position or the depression of 
the blades in the slots due to oil ac- 
cumulation. 

Black & Decker “Tapgun" 

Weighs Only 3 3-4 Lb. 

Black & Decker Mfg. Co , Towson, 
Md., has Introduced a new tapper 



to its line of one-hand, high-speed 
production tools. Known as the 
"Tapgun,” this unit weighs only 3 S 
lb. and measures 9W in. over-all. It 
taps up to 5/16 In. in cast iron, 3/16 
In. in steel, and % in. in brass or 
aluminum. Machine taps at 400 
r.p.m., and backs out at 525 r.p.m. 

“Vari-Speed Jr." Transmission 
Desigeed for Small Mechanisms 

Reeves Pulley Co., Columbus, Ind,, 
has developed a variable speed trans- 
mission which brings the advantages 
of variable speed control to even the 
smallest and lightest machinery. 
Known as the "Vari-Speed Jr.,” this 
unit can be used with any constant- 
speed motor up to IVj hp. Speed is 
completely adjustable, and no special 
shaft extension Is required. 

Unit comprises a disk assembly and 
adjustable motor base. Disk assem- 
bly consists of two cone-shaped disks, 


one stationary and one laterally ad- 
justable, a self-adjusting tension 
spring, and a spring adjusting nut 
and cover. This assembly Is applied 
directly to the standard shaft exten- 
sion of the motor, which is mounted 
on an adjustable base. A standard 
V-belt Ls used. 

An adjusting handwheel moves the 
motor forward and back. When 
nearest to the driven sheave, the 
V-belt runs over the largest diameter 
on the disks and maximum speed is 
secured. Reversing the handwheel 
moves the motor away from the 
driven sheave, the belt runs over the 
smaller diameter, and the speed is 
reduced. 

The device is built in six different 
sizes for use with motors of Vh to I'a 
hp. Speed control over a range of 
from 1 :1 to 2^4:1 Ls provided, de- 



pending on the size, power and speed 
of the unit selected. Two sizes of 
motor base are available The unit 
IS also built in a countershaft type 
for unusual speed reduction or speed 
increase. 

Blackhawk Needle Valve 

Stands 10,000 lb. Pressure 

A special high-pressure needle valve, 
made necessary by the growing list 
of applications for hydraulic equip- 
ment, has been produced by the 
Blackhawk Mfg. Co., 5025 W. Rogers 
St., Milwaukee. WLs., to withstand 
pressures up to 10,000 lb. per sq.ln. 
This valve, known as the “V-8,” is 
readily applicable to hydraulic con- 
trols of machine tools and other 
types of equipment. It can be used 
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with any fluid not injurious to 
leather, bronze or stainless steel. 

In addition to its high-pressure ca- 
pacity, the new valve is compact and 
reasonably priced. IL Ls made with 
standard %-in. pipe taps. 


NEW MATERIALS 


"Bermax" Bearing Metal 

Has Many Applications 

Continuous research and develop- 
ment since 1930, when lead-base 
babbitts were considered unlit for 
use in internal combustion engine 
main and connecting rod bearings, 
has resulted in “Bermax” alloy, 
offered by Federal Mogul Corp., 
Shoemaker & Llllibridge Sts., De- 
troit. Mich. Said to offer unusual 
properties and advantages, thus alloy 
is exceptionally well .suited to a 
wide range of applications in the 
automotive and other industries It 
is claimed to offer subitantial savings 
in a majority of applications for 
which it LS suited, to produce greater 
efficiency in many applications, to 
overcome the corrosion problem en- 
countered in many uses, and to be 
easy to use, easy to cast, and easy 
to handle In rebabbitting. 

“Bermax” is so positioned in the 
lead-t In-antimony ternary system 
that an excellent compromise of de- 
sirable properties is effected. Its 
ineUing point is slightly higher than 
that of the tin-base metals, and it 
can be cast by any method withoul 
fear of segregation It i.s not brittle, 
and it is not subject to oil corrosion 


TRADE 

PUBLICATIONS 


AERO-THREAD SCREWS Bulletin 
No. T-1, circulated by Aircraft Screw 
Products Co., Inc., 25-12 41st Ave.. 
Long Island City. N. Y., offers infor- 
mation on Aero-Thread screws which 
are used where maximum strength is 
required. 

ASTM STANDARDS American So- 
ciety for Testing Materials, 260 S. 
Broad SL., Philadelphia, Pa., offers a 
152-page index to ASTM Standards. 

BEARINGS A 4-page folder No. 
A-40 circulated by Chrysler Corp.. 
Detroit, Mich., offers a listing of 
sizes and prices of Oilite bearings. 

BEARINGS Catalog No. 35X issued 
by the Fafnir Bearing Co.. New 
Britain, Conn., gives full data on 
dimensions, load ratings, types and 
sizes of Fafnir bearings. 

BERYLLIUM ALLOYS Engineering 
Data Sheet No. 25, circulated by 
Beryllium Corp. of Pennsylvania, 
Reading, Pa., comments on physical 


properties, heat-treating data and 
other information of Berylco, a beryl- 
lium copper alloy. 

CAM GRINDERS Ohio Units Man- 
ufacturers, Dayton, Ohio, illustrate 
the construction and operation of 
cam grinding equipment in a new 
12-page booklet. 

DIE CASTING The New Jersey Zinc 
Cu.. 160 Front SL, New York, N. Y.. 
has issued a 37-page booklet which 
gives information on designing for 
zinc alloy die casting. 

DIESELS Chicago Pneumatic Tool 
Co . Chicago Pneumatic Bldg., Chi- 
cago, 111., IS circulating bulletin No. 
768 which describes the reliability and 
economy of operation of diesel en- 
gines. 

ENGINEERING FOUNDATION A 

76-page booklet circulated by the 
Engineering Foundation, 29 W. 39th 
St., New York. N. Y. recounts its 25 
years of service. 

FORGINGS An B-page folder circu- 
lated by Drop Forging Association. 
605 Hanna Bldg., Cleveland, Ohio, 
illustrates and discusses the advan- 
tages of drop forgings. 

GRINDING Printed in six colors. 
Bulletin No. G-455 published by Cin- 
cinnati Grinders. Inc., Cincinnati, 
Oliio, illustrates and describes the 
principal features of the new Cincin- 
nati hydraulic universal grinding ma- 
chine. 

LAMPS A four-page illustrated 
booklet No. F-8500, offered by Dept. 
7-N-24, Westlnghouse Electric & Mlg. 
Co., East Pittsburgh, Pa., describes 
nm fluorescent lamps which are de- 
signed for general or supplementary 
lighting in low bay Industrial areas. 

LEWIS IRON Joseph T. Ryerson & 
Son, Inc., 16th and Rockwell Sts., 
Chicago, 111., has issued a 4-page 
pamphlet describing the application, 
physical properties, and sizes avail- 
able of Lewis engine bolt iron. 

METAL THICKNESS A four-page 
folder circulated by E. I. duPont de 
Nemours & Co.. Inc., Wilmington. 
Del., discusses a test for determining 
local thickness of electrodeposltcd 
zinc, cadmium, tin and copper. 

MOTORS Four-page pamphlet No. 
GEA-3307, issued by General Electric 
Co., Schenectady, N. Y., illustrates the 
construction and operating features 
ol self-starting inductor motors. 

SPRAY EQUIPMENT A 22-page 
catalog No, 77, issued by Eclipse Air 
Brush Co., Inc., 298 Park Ave., New- 
ark, N. J., illustrates a compleLe line 
of spray equipment for both manual 
and automatic operation. 
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1.000 PANS ... 
50 Times Faster 
than Old 

Again D o A 1 1 
showi it is the 
most versatile 
and fastest 
method to cut 
a I I metals b y 
sawing sample 
wheat pans out of tin for Stremel 
Brothers, Minneapolis. Four stacks 
of 250 sheets each — held together 
with clamp plates — no holes 
j bored. Total time, I hour (15 

I minutes each stack) for complete 

I job. 




DOMI- 

)HAcJl*rU 


BAND SAWING 

■ AND FIUNC 
BAND rOUSHINE 
* 


I The DoAII is a moderately 
I priced, rugged, precision machine 
tool that replaces shaping, milling 
and lathe work with enormous sav- 
ings of time, labor and material. 
Cuts out internal and external 
shapes from any metal up to 10" 
j thick. 


Used in large and small plants 
In 30 countries by manufacturers 
of all kinds of metal goods, ma- 
chine parts, dies and tools, appli- 
ances, equipment, motor cars, air- 
planes; also by ship builders, rail- 
roads, arsenals, etc. 


FREE — New Handbook on Contour Ma- 
chining — I5B pages of valuable mefal 
working helps. 

CONTINEHTAL MACHINES, INC. 

1310 5. Waihin^lon A ve., Minnenpolli, Minn. 


rj Send dale on fht DoAII AM.9 

n Send free Handbook 


SAFETY EQUIPMENT Price List 
No. 4, for Safety Catalog No. 40, 


Name 

Addraii 
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I which describes industrial saletv 
equipment is being circulated b\ the 
Boyer-Campbell Co . 6540 Antoine, 
Detroit, Mich 

WELDING Information Chculai No 
' I C 7121, entitled “Minerals Used in 
I Welding ’ published by Buieau of 
I Mines, United States Department of 
I the Intenoi is devoted to a discussion 
of welding-rod coatings and fluxes 
employed in the welding of common 
metals 


NEW BOOKS 


Motion And Time Study — Second 
Edition By Ralph M Barnes pro- 
lessor of industrial engineering and 
director of personnel College of En- 
gineering University of Iowa 382 
pages Published by John Wilev 
Sons, Inc . Neu York, N Y $3 75 

I In this second edition of his well 
accepted volume the authoi has ex- 
tended its usefulness by enlaiging 
ceitam featuies and by adding illus- 
trative mateiial Case studies have 
been added to the material on pioc- 
ess charts, operation analysis and 
visual direction to show widely di- 
veise applications Summaiized le- 
sults of lesearch studies conducted 
in industrial engineeiing laboiatoiics 
at the Univeisity of Iowa have been 
incorporated in the text Duiing the 
past three yeais mori than a mil- 
lion measuremenLs of hand motions 

I used in fad 01 y operations have been 
made In this laboratoiy 
Piesent-day lequiiements foi the 
attainment of maximum production 
efficiency with available equipment 
with the continued mteiest m fatigue 
reduction naturally has led to a 
tMdenlng of the interest of manage- 
ment in time and motion study meth- 
ods Today as never before man- 
agement must deteirnine quickly the 
most economical method and the 
amount of work that should be done 
within a given period of time This 
new edition of Mr Baines book on 
time and motion study methods con- 
tains many suggeslioiLs that should 
be of value to production super\isois 
and industrial engineeis in the 
metal-woiking as ivcll as oLhei ni- 
dustiies 


Thf Story of Suffhfinish — By 
Arthur M Swiqeri Jr director of 
production research, Chiyslcr Divi- 
sion Chrysler Corporation 672 pages 
Published by the Lynn Publishing 
Co 5106 Buckingham, Detroit, Mich 




Probably no new process of metal 
finishing has aroused so much com- 
ment in recent years as the Supei- 
flnishing process introduced by the 
Chiysler Coiporatlon largely through 
the effoits of David A Wallace 
I president the Chrysler Division Its 

I proponents have claimed lemarkable 


lesults from its use while its de- 
tractors see in it only an extension of 
the familiar honing procedure 
Whether the process be called Super- 
finish or by any other name it has 
certainly accomplished two things’ 
the extension of fine finish to parU 
whievh formerly were left in a rougher 
state, and accelerated research into 
methods and materials for achieving 
quality surfaces 

Mr Swigeit’s volume explains step 
by step just how the process came 
into being what it does how it is 
applied and the advantages gained 
by its use Wherever possible ihe 
points made are clarified by means of 
illustrations which appear profiL'^ely 
throughout the volume 

Readers of American Machinist 
have had the oppoitunltt of seeing 
many articles on Superfinish includ- 
ing the first to be publLshed on Hals 
subject It is therefore probably 
unnccessaiy to state that the Supei- 
finish process removes the amoi- 
phous metal left by other means of 
tooling, using light working pressures 
and a multiplicity of motions An 
important featuie of the process is 
the use of suitable grades ol lubri- 
cant In ordei to halt thf cutting 
action when the parent metal is 
reached 

Those who may have become con- 
fused by the many pi os and cons 
surrounding thes method of metal 
finishing will hiive In this volume i 
means for leisurely perusaJ ol lusi 
liow it IS being used and Mha os 
claimed foi it 


Lessons In Arc Weidinc Pnpuui 
and published by the Lnuoln Elrt- 
tric Co 12818 Coit Road CleveJano 
Ohio 136 pages $0 50 

Based piincipally on expeinnce 
of Arthui Madson this book foim 
the basis ol Instiuctlon in the Liii 
coin Aic Welding School It is thi 
object of the'=e lessons to presen 
concisely ceitain fundamental'' o' 
welding which the operator shoulc^ 
know in ordei to successfulh and 
economically use the welding proc- 
ess The text material is divided into 
52 individual lessons each of which 
piesents the study of an individinl 
welding pioblem and piesents the 
proper proceduie 

While these lessons deal especialh 
with the use of Lincoln welding 
equipment and Lincoln electrodes 
since the book appeals to have been 
picparcd especially for use in con- 
nection with the Lincoln Arc Weld- 
ing School the principles discussed 
and the proceduies given are applic- 
able wherevei arc welding is used 
no matter what equipment is avail- 
able Much data on propei welding 
proceduies is tabulated for read\ ref- 
ei Place In the back of the book aie 
given a series of questions dealinr 
with each of the Individual lesson^ 
previously discussed, answers to thc^e 
questions also are tabulated in aii- 
othei section 
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h* **** FEATURE ISSUE 

Coming October 16 

THE ANNUAL METAL SHOW NUMBER 



^ The Show in Print — A picture-by-picture description of new equipment at 
the Show — and in ndvance, to Lieip you plan your visits if you’re going, to 
provide a preview if you’re not, and for your record, in either case. I^etters 
of inquiry have already gone to all exhibitors, finding out what will be new 
at the Show. American Machinist will preview the Show for yon five days 
early. 

The W orking oj Vlal-RolIcJ Carbon Steel Sheet — Ninth of the American 
Machinist series of special sections on The Working of Materials. This one 
summarizes latest practice in forming, shearing, blanking, welding, heat- 
treating, machining and finishing. As condensed and authoritative as earlier 
sections — of which over 40,000 reprints have been purchased. 

^ Heat-Treating Processes in Munitions Manufacture — A detailed review of 
new and generally applicable heat-treating methods and procedures, obtained 
by close survey by our editors. 

^ Welding Processes in Munitions Manufacture — ^An exhaustive presenta- 
tion of modern welding and cutting techniques as applied in shops and ship- 
yards all over the country. 

^ Advertising Pages Keyed to the Show — Advertising describing what’s new 
in metal-working equipment, accessories, tools and supplies, and what it can 
do for you. 


WATCH FOR YOUR COPY OF THIS SPECIAL 5-STAR FEATURE NUMBER 
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WHAT’S 


MANY TANKS 

During the present \Nar so much 
emphasis has been placed on planes 
that we’re inclined to overlook other 
elements of a mechanized military 
force As information begins to 
trickle out of France wc arc forced 
more and more to the conclusion 
that Flitlcr s astonishing advance 
owed much of its success to skillful 
coordination of all mechanized units 
And so, while we should not slacken 
efforts to boost plane output, vee 
should also exert great efforts to pro 
duee halatited mechanized forces 
Prominent in such forces are lanks 

Like other machines of war, tanks 
have their o^^n production difficul 
ties Armor plale, for instance, by its 
very nature presents many tough fab 
rication problems And to a host of 
othei manufacturing difficulties arc 
often added those caused by frec|ucnt 
design changes Even for Rock Island 
Arsenal, turning out tough tanks is 
hardly child s pi a} 

So that American industry can fa 
milianze itself with the problems of 
tank manufacture, this issue i Aima 
ment Section is devoted to the Rexk 
Island production methods as applied 
to the M 2 medium tank On page 
709 Uncle Sam lakes you on a tour 
through the arsenal, so that when, as 
and if you find youiselt with a tank 
contract, you 11 he better prepared to 
get into production 



R. RANDALL IRWIN 

med^ W 01 L wen 

WHAT— NO GRAVY? 

A tremendous amount of misun 
dcrstanding has arisen from the air- 
craft industry’s pleas for workers 
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IN THIS ISSUE 


One friend of ours fresh from col 
lege, became furious at being offered 
no more than the typical beginner s 
svage A garage mecnanic of our ar- 
ciuaintance wjn positive’ he could 
drag down $100 a week m Paterson 
or Hartford, and only fruitless inter 
views convinced him he should kc*ep 
on tinkering with cats And now 
and then we get a hot letter from 
some unemployed old timer damning 
us for saying that the aircraft com 
panics need men To all these and 
others too we recommend the artiilc 
beginning on page 69^^, which repeats 
that the aircraft industry Jocr need 
men, and needs them badly But not 
just any kind of men In it R Ran 
dall Irwin, I ockhef d s industrial rela 
lions manager, explains his company s 
particular personnel problems and 
whal s been done to meet tliem It 
should be an eye opcnei to all job 
seekers hungering to lap up some 
aircraft gravy 

TRICKY FIXTURES 

With increasing attention being 
paid to squeezing the utmost produc 
tion trom existing equipment, fur 
ther emphasis is being laid on h\ 
tures On page 697 is discussed a 
rather unusual phase of hxture usage 
It deals with induction hardening of 
small parts a process usually requir 
mg special machines to he built for 
each part to he treated But with a 
basic machine, tnd proper fixtures, 
many small parts, in small lots c,in 
now have the henchts of induction 
hardening Frank W C iirtis, of Van 
Norman Machine Tool, gives the 
details 

SERIAL 

Part four of ( C Street s senes on 
measurement for production, which 
you II find on page 700, also deals 
with fixtures This installment out 
lines ways to use dial gages for in 
spcction and production, when huilt 
into specially designed fixtures Fun 
damentai design principles are given, 
wMth specific examples making van 
ous points clear Their proper appli 
cation can often result in more ac- 
curate fixtures involving less time, 
trouble and expense Which ought 
to prove helpful in turning that tough 
inspection job into a considerably 
easier one 


NO EXCUSE 

Though everyone seems to lie well 
aware that accidents do nqt merely 
happen, few persons ever get right 
down to the basic causes To our 
mind one ot those few^ is Ldvvaid 
Kann, who for fifteen years was in 
charge ot the parts production dc' 
partment of Philips Radio Company 
Eindhoven, Holland A frequent vis 
itor to the United States, Mr Kann 



EDWARD KANN 

h jt in ii Jiun \ 

had )usl sailed Irom Holland when 
tlie Nazi invasion took place With 
liim was a hang up article on how 
Philips hail completely eliminated 
power press accidents You’ll find il 
on page 702, il lustra! cd with photo- 
graphs enlarged from 1 6 mm movie 
him, the only pictures available in 
Mr Kann s liurned departure 

COMING 

The thud Ami RICAN Machinist 
Armament Section will he devoted to 
the manufacture of cartridge cases 
This will he another of tliose tins is 
how you can do it” articles w'hieh, 
wc fervently hope, will prove of value 
in speeding the defense program 
Like this issue’s section on tanks, it 
will he detailed, exhaustive and au 
thonlative 

Also scheduled for an early num 
her X I discussion of infra red baking 
principles This is a jammed with 
data type of article you won’t want to 
miss Look for it soon m Amirican 
Machinist 
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Wanted: Skilled Men 




The ai}{u\\t uidush\ n oyniy joi skilhd unu so linis liU this jo}jii 
outside plane plant lUit /r^s than o/u ijuailif oj thesi apphinni\, on 
the averaqe, have any expeneme I otkheed men qo doivn fln^ hiu 
cvet y iiiorninq , joiniing a sepaiate line oj the j( 7i' (lainiinq < i ajf ^man \ht p 
J hey imght land jobs in tin toolroom .Some oj tin )i\f may hi eligible 
joi \in\i-\killed pioduition jobs ajfci a j(7i’HUiks oj tiaimui/ 


ABOUT HO PFR CFN1 of aircraft work 
ers fall within the semi-skilled clas 
*sification Such men as riveters and 
sheet-metal workers can be trained in 
a relatively short time, j’cnerally from 
three to six weeks But the other 20 
per Lent must be skilled, experienced, 
all-round men During the expansion 
period a major part of aircraft work 
is devoted to tooling hoi such work 
men most needed are versatile ma 
chinists of the job shop type, tool and 
die makers, and others hitjhly skilled 



We at Lockheed have attacked the 
problem on three fronts (1) Wc 
are makin^l’ an ener^^etic and scientific 
effort to obtain all skilled machine 
men who may still be available (2) 
Wc arc hndin^ ways to make the best 
of such men (^) Wc aie conducting 
a vij^orous long-term training pro 
gram to provide properly tiajncd 
men tor the future 

First line of attack is to search out 
all available talent Wc start by keep 
mg in close touch with all known 


sources of skilled craftsmen and fol 
lowing all leads on seini skilled men 
and specialists sSources include trade 
schools, public schools and employ 
ment agencies Although few all 
round craftsmen are available from 
such sources, we receive many special- 
ists by cards of introduction and such 
men are immediately interviewed, 
tested, and hired if found qualified 
to perform some phase of our work 
About half of our new workers in 
the craft lines come to us in this way, 
and the other half are sifted out of 
the applnants for employment who 
daily besiege our Iront gate 

To streamline’ the obtaining ol 
qualified craftsmen wc follow a care 
ful plan of selection oil the employ 
ment line Normally several bun 
dred men are lined up outside the 
employment office at the day's start 
We first go down the line and form 
a new line of men claiming to be 
skilled workers During the first hour 
we usually separate about 2^^ per 
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cent of the applicants in this way. 
Engineers ana draftsmen arc em- 
ployed through a separate procedure 
which takes them direct to the engi- 
neering section of the employment 
division. 

From our line we pick tool and 
die makers, machinists, welders, auto 
mechanics, power hammer operators, 
jig and fixture builders, plumbers, 
millwrights, precision assemblymen, 
and various other skilled workers. 
Each day we arc supplied with the 
personnel requirements of the various 
departments. These are listed in con- 
venient form and supplied to the 
interviewers. Such lists show the in- 
terviewer what department is requisi- 
tioning labor, what classification of 
worker is required and what quanti- 


After we have done our best on the 
hiring line to obtain men for machine 
work and other skilled occupations, 
there is still the problem of keeping 
production going in cases where the 
employment division has not been 
able to provide sufficient skilled men. 
This is a real problem, especially in 
such departments as tool making, as 
there is no satisfactory substitute for 
skilled tool makers. Also, as the fac- 
tory expands we find that an increas- 
ing number of craftsmen mu.st be 
promoted to supervisory jobs. How- 
ever, we use the capabilities of the 
supervisory personnel to the limit in 
encouraging development of men 
who.se skill may be in the lower 
brackets. We maintain a special 
school for supervisors to help them 





Cynical indeed heeoinr 
7' u s i y old-linicrs, 
'nicdioere garaffc me- 
chanics and high- 

school kids when they 
fijid they can’t gel 
high-paid jobs in the 
aircraft industry. It’s 
men like this, capable 
of getting the utmost 
out of precision tool- 
room machines, zvho 
arc received with 

open arms 



ties of such workers are needed. 
Armed with this information, inter- 
viewers work the line of skilled ap- 
plicants to select those most likely to 
fill our requirements. A carefully de- 
veloped set of test questions, plu.s 
knowledge of trade requirements on 
the part of the various interviewers, 
helps these men eliminate bluffers. 

Selected men are passed on to the 
personnel testing section for tempera- 
ment, dexterity, aptitude and trade 
knowledge tests. These tests have 
been developed by experts and 
quickly catch anyone who may have 
bluffed his way past the preliminary 
interview. 

A final interview is then given to 
all men who have come through the 
selection process .successfully. This 
interview determines such matters as 
assignment to a specific department, 
agreement as to wage rate, inform- 
ing of the applicant as to work, etc. 


speed up this advancement process. 
Ordinary machinists are encouraged 
to learn tool and die work. Machine 
operators or those who arc rusty from 
lack of employment are encouraged 
to broaden their skill and so progress 
to more exacting work. Wherever 
possible, skilled all-round men are 
diluted with less skilled men. In this 
way the whole body of skilled work- 
ers moves steadily toward higher 
ratings, making it possible to feed 
le.s.s skilled men into the shop lower 
down the line. 

As to (he long-term program, Lock- 
heed has, with the help of the Fed- 
eral Committee on Apprenticeship, 
the California State Bureau of Trade 
& Industrial Education, Burbank 
Unified Schools System, California 
Apprenticeship Council, and em- 
ployee representatives, developed a 
vigorous apprentice training program 
directed toward employment of men 


between the ages of 18 and 23 years. 

Another phase of the training pro- 
gram is handled as a mass problem. 
Under a public school trade extension 
program some 53 different night 
classes devoted largely to shop work 
are attended by about 50 per cent of 
the Lockheed day shift employees. 
From classes and outside applicants, 
apprentice candidates are selected. 
The apprenticeship covers a period of 
four years, and the agreement re- 
quires a minimum of 144 hours a 
year to be spent in school during the 
term of the indenture. Subjects 
tauglit include trade mathematics, 
shop drafting, blue-print reading, 
materials and processes, etc. The 
work week consists of 36 hours in 
the factory and 4 hours of classroom 
instruction, for which the apprentice 
receives full wages at his rcgulat rate. 
The first class under this plan was 
inaugurated last February and the 
apprentice program has since been 
materially expanded. The plan calls 
for training one apprentice to every 
ten journeymen. 

In this program the man is thor- 
oughly trained not only as a special- 
ist but in all phases of his trade. This 
assures his future employment as 
well as making him an accomplLshcd 
aeronautical craftsman. Apprentice- 
ship training is divided into eight 
classifications as follows: Aircraft 
machinist, aircraft tool and jig build- 
er, aircraft wood pattern and wood 
jig builder, aircraft .sheet metal, air- 
craft electrical trade, aircraft welder 
and metal fitter, aircraft painting and 
processing, and aircraft upholsterer 
and trimmer. Scope of the training 
may be judged by suggested hours of 
work experience for the aircraft ma- 
chinist apprentice: hand bench, 300; 
drill press, ^00; turret lathe, 500; 
engine lathe, 1,800; milling machine, 
1,000; planer, 300; shaper, ^00; 
turret lathe job setter, ^00; preci- 
sion grinding, 200; tool grinding, 
700; bench machinist, 1,(X)0; inspec- 
tion, 200; office, tabulating, opera- 
tion sheets, office system, etc., 320; 
and additional work on above opera- 
tions as required, 500. This totals 
8,320 hours. Each apprentice under- 
goes this minimum amount of train- 
ing, with the work varied to meet 
his particular capabilities. 

By these methods Lockheed Air- 
craft Corporation is doing all in its 
power to meet the need for the vital 
20 per cent of trained men in the 
aircraft industry if production is to 
be expanded as required. So far we 
have been able to meet every demand 
successfully. And we believe our pro- 
gram is eaual to any task that may 
be imposed in the future. 


696 


AMERICAN MACHINIST 




hig I— A f\iiute is tnadi up fiom 
siandani paits jor each pfoduitwu 
itnM to hi Inirdened line an 
shoun thne rniical-typi and one 
lioncontal jiitau, each arranged 
for hardening d ungle wrface 
sonu ^paific pa?t 




Holding for hardeiMg 


111) d — Madi foi luu di ninij a L \l 
indruiil surjau ma} one end o[ a 
lone) \ha]t ihu hon’-'ontal l^pi in 
dmiion hendonng fix luu jnjuins 
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fooin so that f/u optialor of tJo 
nuiilinu lan build up fntUHs joi 
an\ /|( 7 l jatls (oining thiouifh 



BY FRANK W CURTS MILLING MACHINE DIVISION VAN NORMAN MACHINE TOOL COMPANY 


Use of suitoble fixtures makes 

induction hardening applicable 

to o wide ronge of small parts 

HIGH riirguLNCY induction harden 
ing has been applied suceessfully for 
several years on such parts as luto 
mobile crankshaits and camshifls 
made in large quantities Until re 
cently this protess has not been avail 
able for small lot runs on a large 
variety of parts It has been thiough 
the application of specially designed 


interchangeable fixtures that we have 
been ihle to use the Tocco method 
to idvintage with small quantit) lots 
The design of these fixtures is such 
that only two base castings are re 
qiiircd one for horizontal fixtures and 
the other for vertical fixtures These 
base castings arc made of aluminum 
allo) so tint the fixtures cm be 
handled easily, reducing set up time 
to a minimum Several standard >izes 
of bronze quench rings are made Lij> 
and kept m stock so that fixtures can 
be assembled for new parts by the 
operator of the hardening machine 


As shown in 1 ig 1 and outlined 
in fig 2, these fixtures consist es 
sentially of the base casting on which 
IS mounted the quench ring assembly 
the copper tube induction coil, fiber 
connection blocks ind brass centering 
plugs In J ig 1 arc shown three ver 
tical type fixtures and one of horizon 
tal design The biass centering plugs 
arc shown in position in the vertica' 
units 

In placing the fixture on the ma 
(hme It IS necessary only to make two 
connections to the copper induction 
coil and two hose connections for 
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Fig. 3 — Once the fixture has been mounted on the machine, it is neces- 
sary only for the operator to place the part in the fixture, press a starting 
button and the machine goes through its hcatmg and quenching cycl(^ 
automatically. Cycles are determined by mctal!urgi(al observation of 

the first picic 


Several rows of holes are provided 
around the quench ring so that the 
quenching water will cover the heated 
section of the part quickly. A water 
pressure of about oO to 70 lb. per 
sq. in. IS used. 

A number of advantages have been 
obtained by using high frequenc 7 in- 
duction hardening in place of the 
case-hardening procedure formerly 
employed. Previous practice was to 
use low carbon steel, similar to 
S.A E. 2^15 or X-1315, with carbur- 
izing and hardening operations re- 
quiring several hours with two sepa- 
rate heatings of the entire part. Tins 
resulted in scale and a certain amount 
of deformation, with grinding and 
straightening operations necessary 
after hardening had been completed 
Another saving obtained by using in- 
duction hardening is that under the 
previous method it was necessary to 
have a man come in on Sunday night 
to start up the furnaces; this now 
has been eliminated 

Present practice is to use higher 
carbon steels, like S A.E. 2340, 2330, 
X-1340 or 1030 The 0 40 carbon 
steels now give a hardness of 55 to 
57 Rockwell, while the 0 50 carbon 
steels are used for higher hardnesses 
of 60 to 62 Rockwell C In some 
cases, with small parts requiring ex- 
treme hardness, we have used S A E 
52100 steel and have obtained a 
hardness of 67 68 Rockwell C The 
hardened case obtained is uniform 
and selective Only certain surfaces 
need be hardened, depth of case is 
controlled by the length of the heat 
cycle and little straightening or 
grinding after hardening is necessary 

Once the proper heating and 




quenching water. Fixtures have been 
interchanged in less than two minutes 
by our present operator 

Copper tube induction coils arc 
wound to suit the parts to be hard 
ened. Annealed tuning is used and 
15 wound on forms so that it will be 
of a size to allow approximately J in 
clearance between the coil and the 
work. Where flat faces are to be 
hardened on the end of parts, the coil 
IS wound in the form of a spiral, 
for hardening cylindrical pieces on 
the outside diameter the coil is a helix 
slightly larger m diameter than the 
part. For beveled gears and other 
conical parts, the coil is made in the 
form of a cone. When the necessary 
coil has been wound, it is tied with 
asbestos thread and dipped in varnish 
so tliat it will hold its shape 

Holes in the quench ring assembly 
are drilled with a No. 50 drill and 
are spaced approximately i in. apart. 



Fig. V — Once the heating cycle has been completed, water under 70 lb. 
per sq. in. pressure is admitted through the zvater tube to the quench 
ring assembly of the fixture and theme is directed through the induction 
coil against the heated surfaces of the parts. Both time of delay between 
heating and quenching cycles and length of quenching cycle are controlled 
automatically by the machine. Once the fixture for a given part has been 
made, lots as small as six can be economically hardened by this method 


698 


AMERICAN MACHINIST 




r-m- 

k -/i- ■ •! 


JULU SAE yrlMO-Tocco harthn duich 
Gtnd gear teeth 


Fig, 5 — This coiihination dutch and gmr madf 
from S.A.E. X-134() steel is induction hardened 
on three surfaces, using three individual fixtures 
and hardefti\.g one surface at a time. Arrows on 
the drawinff indicate the surfaces to he hardened 


Fig, 6 — Two bearing surfaces on this 30 in. long 
shaft made from S.A.E. 2350 steel arc induction 
hardened in a. horinontaFtyf^e fixture without 
distortion of the shaft, and zmtlioiit disturbing 
the hardness of other sections of the shaft. Ar- 
rows indicate surfaces hardened 



S.A.£ 2350' Tocco harden bearing surfaces Mil 


quenching cycles have been deter- 
mined, uniform results are obtained. 
Wc usually set the machine for a 
^ig^-in. case on the section of the part 
to be hardened. The hrst piece is 
timed only for bringing it to heat 
and the time for quenching is esti- 
mated. The correct cycle is then re- 
corded and when another piece of 
the same design is brought to the 
hardening room the operator eonsults 
his record book and adjusts the ma- 
chine accordingly. The cycle of the 
machine includes: heating time, de- 
lay between heat and quench - sel- 
dom necessary, and quenching time. 
Hardness obtained can be reduced by 
delaying the quench after the part 
has been heated. 

Because of the inherent reaction 
of steel as its temperature rises, the 
heating effect decrea.scs as the critical 
point of the steel is approached. On 
this account, the surface being treated 
cannot be overheated and continued 
application of power only causes the 
heat to be generated farther in 
toward the center of the part. 


|ob lots as small a.s from one to 
sjx pieces can be hardened economic- 
ally with this set-up, once the neces- 
sary fixture has been made. As many 
surfaces on the part as necessary may 
be hardened by providing the neces- 
sary fixture for each surface. 

Theccs requiring hardening on only 
one surface usually take about 20 see. 
floor to floor time. A clutch part 
whirh IS liardened on the two faces, 
as shown in Fig. -1, has been timed it 
0.7 min. floor to floor, including the 


hardening of both surfaces in the 
same fixture. 

In Figs. and 6 are shown two 
typical parts now being successfully 
induction hardened without distor- 
tion and without additional machin- 
ing being necessary after the harden- 
ing operation. The.se parts arc sliown 
in order to explain the method used 
to indicate surfaces to be induction 
hardened. A group of arrows point 
mg to the surface of the parts indi- 
Lales the scition to be hardened. 


Weliler Tones Down locomotivo Whistle 


IT IS ODD sometimes just what will 
» bring about a change in locomotives 
or their appurtenances, In a small 
city in southern Vermont there is a 
bad crossing, and it is customary for 
engineers approaching it to blow 
their whistles long and loud. The 
whistles on this road are of the five- 
step variety having an extremely 
shrill Lone when wide open. This 
whistling bothered the natives to a 
point where they made a formal com- 

SEPTEM BER 18. 1940 


9y ARTHUR HAVENS 

plaint to the railroad management, 
which didn’t want to spend money 
for new whistles. 

A welder figured that if the high 
step or perhaps the two high steps 
were cut out or made deeper it would 
tone the whistle down somewhat He 
melted the top from the two high 
steps, and brazed in pieces of |-in. 
plate, continuing the ribs of the 
whistle to the top. He covered these 
ribs with pieces of plate bent to the 


same radius as the body of the 
whistle, making the originally sharp 
toned compartments similar to the 
low-toned parts. This converted the 
whistle from a five-tone to a three- 
tonc. Since the casting proper is 
hra.ss die steel plate had to be 
bronzed to the casting. 

This whistle was found to be sat- 
isfactory in every respect, being loud 
enough but not nearly as ear-split- 
ting as before. 
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Fixtures for production 

BY C C STREET. CHIEF ENGINEER FEDERAL PRODUCTS CORPORATION 


Proptrly placed dial indicators 
afford a convenient method of 
comparing work dimensions to 
those of on accurate moster 

THi DiAi INDICATOR finds a Wide 
field of applicatoin where production 
IS on a sufficiently large scale to war 
rant the construction of special in 
spection fixtures Flaborateness and 
cost of these hxturcs depend both 
on the degree of precision desired 
and on the complexity of the mcasur 
mg problem The art of designing 
these special purpose gaging fixtures 
IS sufficiently broad to justify its con 
sidcration as a specialized type ol 
tngincciing 

One of the piimary icqiiisites lor 
a proper approach to these special 
gaging problems is a thorough under 
standing of the principles of kmc 
matic design, particularly with regard 
to those principles dealing with rc 
straint As an example, suppose we 
wish to locate a flat plate so that it 
will possess no erratic freedom It 
can be seen that if the plate is rested 
upon three points its position will be 
established as regards rotation about 
its longitudinal and lateral axis Tins 
can be seen by referring to big 10 


where the plate is supported on 
points A B and C 

The next step is to restrain this 
plate so that it cannot move along its 
lateral axis This is aecomplishcd by 
applying pressure at points D E and 
I With gravity considered as hold 
ing the plate against the three points 
A, B and C we now have this plate 
restrained in all degrees of rotational 
freedom and all but one degree ot 
I ecti linear motion By adding rc 
straint at points C and H, all degrees 
of freedom will be lestrained and 
the object will be completely located 

Point of Reference Needed 

The importance of this concept is 
due to the fict that unless extreme 
caie is exercised U is ditheult to 
rnikc surfaces holes and other com 
|soncnts with sulficient accuracy that 
tfic position or location of a part will 
be definitely known In all forms ot 
meisLircmcnt it must be borne in 
mind tint for each icl ilionship de 
sued there must be a surface or point 
of rctciencc Application of kine 
mitic principles establishes these ref 
erence points with assurance In 
nearly all instances a well worked 
out kinematic design is less expensue 
to build and retains its precision 
longer than will other arrangements 

The most common problem cn 


countered in the design of special 
gaging fixtures is that of determining^ 
the size of a round shaft or of a hole^ 
such as i wrist pm to ht a piston for 
an automobile engine, or the selection 
of rolls for a roller bearing There 
irc two general methods of accom 
phshing this result The first is to 
measure the actual diameter of the 
shaft by such a set up as that shown 
in big 11 Here we have a lateral 
rib A placed direr tly under the 
measuring contact, with a second nb 
B used to control the horizontil axis 
of the work and keep it normal to 
the spindle of the indicator Often a 
second indicator will be jdaced above 
strip B so tint any difference in 
diimctcrs will thus be shown imnic 
Jiatcly 

The shaft iniy be rolled under the 
contut point and the maximum icad 
mg of the hand will indicitc the re 
lUionship between the diamctei be 
ing checked inJ that of the mister 
with which the gage wis set In some 
instances it is an ad\antigc to place 
a backstop as shown so that the 
work can be placed in the fixture 
easily and care need not be exercised 
to watch for the maximum leading 
ot the indicator Wherever a back 
slop IS used, the gage should always 
be set with a master “of the same 
shape and equal in size to the nom 



Ejig 10 — Rc'sf}aint at the points 
shozim zinll locate this plate m defi- 
ntte relation to a given reference 
point 



of diamctei of the shaft to the master with zvhich the gage ivas set 
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inal size of the work being checked 
This IS because it is difficult to set 
the backstop so that it will bring the 
work to a position where tlie exact 
diameter will be measured 

If a gage such as that shown in 
Fig 11 IS set with size blocks and 
the backstop is loctited with an error 
equal to y then the false diameter 
leading D of a piece liaving a truf 
radius R will equal 

This equation will hold good whether 
the error \ is plus or minus 

The second method of determining 
the size of a round shaft, now find 



I ifj 1 2 —L)i t( I uiniatKni r)f diaiin 
ii} iUi asm nuj th itlhhulL oj 
an uiunbid inojn/li sainilums 
(jn(s niO) i a(<u}Oi{ nudts than 
do dni(t iiK asm L)}i{ nis 


ing ipplicalion in man} spcciil ciscs 
IS that oi delciminini; the altitude / 
of an inscribed trungie is in hig 12 
With this method it t in he shown 
that 

- 7 + V ' 

Differentiating h with respect to i 

= H — 
dl -yl 

I rom this it can be seen that the in 
dictator will not show directly the 
change in diimeter If wc call AP 
the change in diameter then AH 
(the change in h) will be 

Aff = h (1 + 

y / “ tt 

By proper giaduation, the dial of the 
indicator can be made to read the 
change in diameter directly 

The particular advantage of this 
type of measurement comes in the 
checking of shafts that have been 
centerless ground Here tnc peculiar 
situation arises m which the shaft 
will appear truly round when meas 
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Dial induators find n/r/i nw ni Ihc const) m tion of s/^i cuil oin/nn/ fixlmas 
Pnuhiallx (in\ coniph i nu asnuni/ p able ni can Ic ru/t i d icith u ptopatly 
diSic/)ud loni like tlti one shoan 


Straightening 
Magnesium Castings 



] iq ]s—S}ui\ts c/jound to this 
lo)jjf 7c;// scrni tiuly tonnd 7c //i;; 
incasuiid bctaicn paicdhl plmu s 
J /)fo)i area) ate /cadme/ /f pos 
sibh ''i/icft tin shaft is fotcUed in 

a I b/oik 

ured with i muromctir calij)Lr, as ill 
leadings ol tlic micrometer will be 
the simc In reality tlic shaft /na) 
hive the form shown in hig H 
By examining this sketch it can be 
seen tint regardless of how a meas 
urement is taken if the measuring 
dence consists of two parallel planes 
[he distance between the planes will 
be 1 -f R at all times However, if 
tins shaft be placed in a V block a 
definite change m rciding would be 
obtained when the shaft is rotated 
This type of out of round shaft usu 
ally IS triangular but it can have an) 
odd number of sides 

IhP lin U article m thiH sliihs bj Mr 
s rtn will ippcai in an tarh number 


By RliBEkT T WOOD 

Inufi cm /fic'siurn ( )r/rniftn)i 

nil SI UAUrii 1 1 NiNc^ ul iingncsium 
Sind ind perniincnt mold castings is 
an opirition in winch expel icncc and 
skill ire Ihe necessary leqinsitcs foi 
success So fir is it c in be put down 
on pipei our prittice in sir lightening 
rnignesiuin illoy Listings is to heat 
the c isting lather quiekly to about 
DO 1 , place it undei a j)ress with 
proper support and deflect the c isting 
/on/) to a point si^mewliil beyond 
the point of straightness (o allow for 
spring back and then permit the cast 
ing to cool to room temper iturc in 
the press llic amount ul extra deflcc 
lion to allow for spring back ran only 
be determined b) experience and 
vanes with the type of casting being 
straightened 

Ihc temper of the c isting to be 
straiglilened is import int Wc never 
try to straighten eastings alter igmg 
but always do tins work when the 
Listings arc either in the is cast oi 
the solution heat tie ited condition 
Agiin after specifying the tempera 
ture te which the casting is heated 
and the type of equipment to use for 
straightening there is little else to 
say, the success of the operition de 
pends entirely upon the skill of the 
operator 
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No excuse for accidents 

BY EDWARD KANN 


Ev«ry "occidMt" has a cause. 
Mishaps with power presses 
are no exception. Here's the 
woy most con be prevented 

THERE IS NO REASON why pOWCf 
press accidents should still happen. 
If a careful analysis is made of dieir 
causes it appears that each is avoid- 
able. In this article is told how in 
the main stamping department of the 
Philips Radio Company, Eindhoven, 
Holland, with 150 presses from 3 to 
400 tons, the number of severe acci- 
dents yearly was brought down from 
about five to zero. 

Statistics show tfiat practically no 
accidents happen to die-setters, who 
generally arc skilled mechanics and 
are supposed to do their work with 
more care than the less skilled oper- 
ators. The latter are very often girls, 
who seldom pay much attention to 
safety, their only aim being high pro- 
duction resulting in high earnings. 
Therefore it is good practice not to 
rely upon the operators' good inten- 
tions. In other words, it should not 
only be made unnecessary for the op- 
erator to put his hands into the dan- 
ger zone, but it should be made 
impossible. 

Completely inadequate, for in- 
stance, are pliers, tweezers and even 
sliding dies, if used without any other 
uarding. Many accidents arc caused 
y an operator tripping the press 
while trying to adjust with his hand a 
badly positioned blank which was 
loaded with a pair of tweezers. It is 
clear that in ca.ses like this the tweez- 
ers, pliers or slides did not prevent 
the accidents because they did not 
make the access to the danger zone 
impossible. 

Operations performed on most 
presses can be classified in two 
groups. Group No. 1 are hand opera- 
tions on strip stock and Group No. 2 
are hand operations on blanks or per- 
formed parts, so called "second op- 
erations." It is not claimed that this 
classification is complete; but other 
groups, such as automatic feed, call 
for guarding methods to be individ- 
ually developed in every case. 


Group No. 1 — Feeding strip stock. 
A fixed guard should be used, prefer- 
ably one fixed to the tool. A so-called 
"box tool" is very suitable for the 
purpose though a tool in a die set can 
also be fitted with a fixed guard. The 
press should not have a longer stroke 
than the operation calls for. The 
tool should be totally enclosed by the 
guard and the stock openings should 
he too small to allow fingers to get in. 
If necessary compressed air should be 
used to blow out blanked or formed 
parts. No opening should be allowed 
at the front of the tool for removing 
sticking parts by hand. Wire hooks 
operating through a small hole should 
be provided. 

Group No. 2 — Feeding blanks. 
This group can be divided in two 
subgroups: 

Subgroup No. 2d, Relatively large 
blanks of which only a part must un- 
dergo an operation. An example of 
this group is the piercing of a hole in 
the corner of a plate. In these cases 
it i.s nearly always possible to have 
part of the blank extend from the 
tool. This part is held by the operator 




and the tool or tool guard is provided 
with an opening too small to allow 
fingers to get in. 

Subgroup No. 2b. Relatively small 
blanks which disappear entirely into 
the tool. This group is the most dan- 
gerous of all. In mass production of 
small parts this is also the most com- 
mon hand operation and, as a result, 
the one responsible for the most acci- 
dents. Not only do tweezers, pliers, 
slides, chutes, vacuum feeders, etc., 
fail to meet the requirements of im- 
possible access, but neither do two- 
handed devices, sweep guards and 
pull-away guards. These last three 
arc not as objectionable as the others, 
as their intention is to bar access at 
the moment of danger. But they are 
too dependent upon proper adjust- 
ment and arc very easily subject to 
.^huse. Tin’s is not mere theory, as 
statistics show a considerable number 
of accidents where these three types 
have failed. 

Sweep guards and pull-away 
guards are known as "secondary ac- 
tion" guards, as their action starts 
only after the press ram has been put 




Totally inclosed tools are the safest, as it is physically impossible for the 
operator to put his fingers in the danger zone. A press stroke only long 
enough to shear the ivork must he used 
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DESPITE THE WAR 

While Mr. Kann was on the 
high seas, his country betaine a 
major battleground. The reader’s 
guess as to present safety in Mr. 
Kann's factory — if it is still 
there — is as good as ours. How- 
ever, since the principles dis- 
cussed are as valid as before the 
blitzkrieg, no allempt has been 
made to delete reference to the 
Holland plant where his methods 
worked so well. 



(rreater production, resulting from higher press speeds and increased 
operator confidence, is achieved u'ith the pull-down type of clutch- 
actuating guard. Only after the guard is in place is the press tripped 


Clutch-actuating guard of the puil- 
do7vn type keeps the ram from 
descending until the guard is in 
position. A lost-motion link at 
the loiocr end of the clutch rod 
permits the clutch to he engaged 
only at the extreme Imver point 
of guard travel, when it overlaps 
the holster plate. A cam-operated 
latch {right) locks the guard until 
the upward stroke is nearly fin- 
ished. Stationary guards, not 
shown, prevent access to the dan- 
ger area from both sides 

in motion. These guards will never 
prevent the prcs.s from making a 
stroke. 

To meet the recpii remen t of im- 
possible access at the moment and in 
the zone of danger, a guard must be 
of "primary action.” Tlie guard 
must be fully dosed before it is pos- 
sible to trip the clutch. 

There are a few such guards on the 
market in the United Stoics. Gener- 
ally they are moved by tne treadle 
and are so interlocked with the clutch 
mechanism that the latter will not 
work until the guard is fully closed. 
Guard movement may be horizontal 
or vertical. These guards should con- 
sist of more than a bar or a sweep- 
ing loop. They must have a screen 
*made of wire, perforated metal, or 
transparent plastic framed in metal 
to prevent any possible access to the 
die. Sides should not be forgotten ; 
they may have stationary screens. 

A very efficient type of primary 
action guard is the clutch-aituating 
guard. When studying the develop- 
ment of primary action guards, logic 
leads one to this most simple solu- 


tion: Why not do away with handles 
and trcaclle.s and use the moving 
screen to actualc the clutch.^ After 
inserting a blank in the die the op- 
erator pulls the screen down and 
only after this screen fully shuts off 
access to the danger zone is the clutch 
rod pulled down. A simple cam- 
actuated latch keeps the screen down 
until the press is safe again. 

This type of guard is the safest of 
all. Even if somebody removes the 
screen there isn't much left to trip 
the clutch with. In any case it would 
be more convenient for the operator 
to replace the screen. The speed with 


which such a press can be operated 
exceeds the speed of a two-handed 
device, and it does not depend on 
the size of the tool. This fact is 
pointed out hetause sliding dies be- 
come very lazy in operation when 
they involve appreciable masses. 

The clutch-actuating guard is part 
of the press and not of the tool. Its 
working area should be the entire sur- 
face of the press table, so it will Lake 
the largest tools. No adjustments are 
ever required when tools arc changed. 
Thus no fear should exist for acci- 
dents caused by maladjustment. All 
linkages in the mechanism arc of 
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7'his joot-opcratcd clutch-actiiatinc/ 
guard moves easily, as the screen 
has little 'imiss and there is no 
cou7itenvcight. A cnni-uperated 
latch shnilar to that on the pull- 
doiiHi guard, not shown, is also 
used with this device 


fixed length. Forks should be welded 
to rods, not threaded. 

One should be very careful in 
choosing the correct kind of guard- 
ing. If the work belongs to category 
2b and one wants something really 
foolproof, the system just described 
is recommended. The treadle-oper- 
ated primary-action guard is less fool- 
proof as it does not prevent the press 
from being tripped while the screen 
is removed. In shops where supervi- 
sion is always sufficient, however, this 
system may be used with atlvantage. 
If correctly designed, it will operate 
with still higher speed than the hand- 
operated clutch-actuating guard, as 
the operator ha.s both hands free. 
With some guards of this type now 
on the market, not enough attention 
has been paid to tlie case with which 
the pedal is moved. If by a few inches 
of pedal travel a heavy screen must 
be moved some twelve inches, a 
counterweight lifted about the same 
distance and a clutch tripped, it is no 
wonder that operators complain of 
heavy working. Also very little atten- 
tion has been paid to the lessons of 
motion study. A guard of this type, 
illustrated, can have small screen 
travel, no counterweight and still give 
ample acce.ss to the tool. Movement 
of the screen is in the same direction 
as that of the hands. Removing the 
screen disconnects the tripping mech- 
anism. 

Primary-action guards cost from 
about fifty to several hundred dollars 
according to the size of the press. 
But in all cases they will pay for 


themselves. First in bringing down 
the cost of tools. The guard has to 
be paid for only once, but the excess 
cost of tool slides is incurred every 
time a new tool is made. Second, the 
increase in speed will bring a profit. 
There is no doubt about this increase; 
it is a proven fact that operators in- 
crease their speed if they feel abso- 
lutely safe. Third, the insurance pre- 
mium is brought down if efficient 
guarding is installed. 

There remains one point to be 
considered. That is the danger of re- 
peat strokes. There has been some 
confusion about the definition of a 
repeat stroke; in this article any 
stroke for which the press has not 
been tripped is called a repeat stroke. 
So-callcd anti- repeat devices do not 
prevent repeat strokes. They should be 





called single-stroke devices. Repeat 
strokes are always the result of some 
clutch defect. Every press builder 
will claim, of course, that his product 
cannot repeat, for he has incorpo- 
rated some marvelous contraption or 
other, especially designed to prevent 
the clutch from misbehaving. He 
doe.s not consider, however, that in 
.spite of all his ingenuity, his customer 
may forget to oil the clutch or neglect 
a timely inspection. Minor things 
such as a weak .spring, a sluggishly 
moving spindle or a damaged key, 
might cause an unexpected stroke. 

Repeat Stroke Prevented 

I'he same logic that leads to the 
clutch-actuating guard will also lead 
to the solution of the repeat-siroke 
problem. Suppose something goes 
wrong in the clutch and it suddenly 
engages by itself. How can we then 
hold the ram or the crankshaft? 
Only by locking it with something 
that is stronger than the clutch. How 
this can be accomplished is shown in 
an accompanying illustration. The 
crankshaft is locked as long as the 
guard is not tully closed. It is real- 
ized that such a stop mechanism is 
quite unconventional, hut it lias 
proved to be very efficient. If the 
clutch is engaged while the crank- 
shaft is slopped the belt will slip. Or, 
m lasc the press is driven by a small 
individual motor, the motor will stop. 
It' stands to reason that this device 
must* be of solid construction as it has 
to withstand an impact of the full 
accumulalcd energy of the flywheel. 
This makes it rather difficult when 
dealing 'with presses of more than 
h\e tons capacity. Tlie enormous 
lorccs involved might easily damage 
cither the stop or the clutch. There- 
fote on all presses exceeding five 
tons an overload relief should be in- 
corporated, a very simple one being 


Repeal or unintentional 
strokes are prevented by 
locking the crankshaft un- 
til the guard is in position. 
Collar .i on solid crankshaft 
has a notch B engaged by 
an oscillating stop C con- 
trolled by the guard. 'Phis 
incchanisin must be rugged, 
it absorbs all the energy 
stored in the flywheel. In 
presses of over five tons, 
a friction flywheel must be 
used to limit the torque to 
which the locking device is 
subjected. Above is the stop 
as installed on a 40-ton 
press, shown both locked, 
and unlocked 
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Sp}in()\ (/f tin /J\iili((! 

(V ( adjust id to thi (())}Lit p>is 
sun and tin i oi i ) \iahd to p)c 
lint unauiho) i^t d pi ) sons jroin 
qii UK/ thi 111 (in ( \ tin tui ii 


a frjction flywheel The spnn^^ ten 
Sion can bt adjusted so that no greater 
torque IS exerted on the erankshafl 
than It IS intended to have Should 
this maximum he exceeded by the 
stop mechanism coming into action 
the flywheel will slip Kept it strokes 
too arc prevented now 

For small and medium size presses 
in the average mass production press 
shops, the following guards are ree 
ommended (for hand feed only) 

1 Feeding strip fixed guard on 
tool 

2 Feeding blanks 

2a Operation on part of blank 
fixed guard on tool 
2b Operation on entire blank 
primary action guard plus 
crankshaft stop plus friction 
flywheel 

The devices described under 2b 
were developed at the Philips Com 
j>any’s works during the last seven 
years All initial troubles have been 
overcome and a standard construe 


tion has been giMng full satisfaction 
for several years It is realized that 
only large factories having a number 
of presses of which many are of the 
same model, can afford to make such 
alterations Others must depend on 
what the various press builders even 
tually will do 

Some progressue press manufactur 
ers already have adopted a primary 
action guard as standard equipment 
But presses are sold in a compctitnc 
way and the iLldilional cost of crank 
shift stops and friction flywheels 


iHiRn iu,}n years ago I made a 
numbci of t;r.iy iron castings with 
holes cast within a thousindth ol an 
inch ot the dcsiicd diimctcr ind in 
lact midt press ht . foi cold rolled 
shafts by casting It seemed to be a 
promising practice that would sa\t i 
gieit deal of labor 

Six months later it was abandoned 
as impricticabk not because it could 
not be done but because in large pro 
diiction the necessary care and altcn 
tion to dctiil could not be secured 
The process followed was dc 
scribed on September 1 1902 {AM 
pige 126^) U the request of 1 red 
I Miller then editor who had seen 
the work it Antrim N H and had 
become so cnthusiislic over its pos 
sibilities th It he wTote of it editorially 
on August 7 1902 {AM page 

1 H 1 ) IS follow s 

In (in piescnl issue uiionc, tlie 
Letters fr( m Practicil Men will be 
tuunJ one entitlcil Micrometrical 
Precision in lion C istinc The Icttci 
IS quite unpieteiitioLis in ippcirincc 
except perhaps foi its title ulneh clul 
n( t orie,mite with the writer of it We 
elepiit a litlk fiom oui iisu il practice 
to commeiRl it to the spiciil consider! 
tion of the classes of our leidtrs to 
vslioni it should he of int lest do 
moldirs It first appt ds indicating a 
ilistinct and profitable idvince in i 
detail of foundi> prieticc not >et fimil 
lar to tlic entire trade ind prubihly 
known to only a very few The foun 
dry is not the pi ice where we have 
been in the hihit of lookine for the 
minute precision which the title tint 
we hive to the papei would stem 

to indieatt but the story which the 
writer tells we believe to be entirely 
without exa^l^c ration, as wc ha\e seen 
some of the castini^s of which he 
speiks The results accomplished he 
jn^, IS described they of eouise speak 
of oppnrtuniljes of economy to the 
machinist and the shop propneh r 
They siii^cest cliani^cs m nnchine shop 
practice and i different planning and 
doini, of ceitain lints of work In 
aj>ricultiiial machinery in textile ma 
chincry and various other lints the 
onount of drilling and horinp involved 


seems at present prohibitive, even if 
made on a production basis How 
ever, the imperfect positive clutches 
are being superseded more and more 
by f rich on clutches On the larger 
presses this is already a fact and 
there is a trend toward friction 
clutches on mtdiiim size presses also 
As soon as this is achieved the re 
quiremcnts described above arc met 
half way as the addition of an extra 
irietion member will then be super 
fliious lo complete these presses 
with a crankshdt stop is the la t step 


IS 1 considci ihle item il the entiie 
work ind ihe savmc of most of this 
IS su^iststeJ OUI foundry friend is 
iLjlIy i ^iff of ^rtjt vihie to the 
miiluni trjde t^f course the process 
is dcseiihed ciiijts with il su^^ts 
tions both IS to the liiniL itions of it 
md as to its possible extension On 
lecount of the shrinkj>^L holes ol 
hi^e si/c c nine t be east with the steel 
loie in inch licin;: here mentioned 
IS i limit hut this supijcsLs the exteri 
Sion of the process to the production 
of external surfaces with iht sime 
pjccjsjon ind finish is js possible with 
the lioles so thit tin fiiJd of exptn 
iiunt MJ^jCesUxl by iht letter is a wjdt 
one The leltei is also another notibk 
exirliple of the itadintss ol the Amci 
inn meehame to tell of his improved 
methods or as some mi^ht put it to 
^,i\t dwiy his eompelitiVL idvaiitii^es 
Doubtless ht will continue to do this 
thinu md It IS out pieisure to help 
him in jt IS we have the opportunity 
believing that )ust here is the pijc 
lic( which more thin my other tends 
to rust the stand ird of Ameritaii 
michmt shop piaetiic 
Ihis IS analogous lo forge finished 
cavities in shell Both can be done 
on a relatively small scale, under 
close supervision, at abnormal cost 
of maintcnincc, but neither wouJd 
be successful in mass production 
There are a great many things that 
enter into it besides the considera 
tions suggested by John Haydock 
(AM Vol Hi, page ^81) and 1 am 
afraid he has been sold on it ill 
idvjscdiy, as Mr Miller was on my 
castings on that strangely coincidental 
August 7, nearly forty years ago 
As for me I have gamed a lot of 
experience in the last ^8 years which 
I clid not possess when 1 was 24 years 
of age and on my first superintend 
ent s job, and I predict tiiat shell may 
be made with finish forged cavities 
up to akout 105 mm , but not as well 
or as cheaply as if the cavity is ma 
chined, and above that size it is dc 
cidedly impracticable and wilJ not be 
continued Jong in emergency mass 
production 


Precision Forging 

By LUriEN I YFOMANS 
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IDEAS FROM PRACTICAL MEN 


Make Uiiversal Chuck Run True 

By C. FAUST 

I’he writer has found that the following changes in 
a three- jaw universal chuck will make it run true. First 
construct ring A of width equal to the length of head- 
less set screws B, holes for which are drilled and 



li'licn a tJin‘c-jmv luiivcrsal chuck fails to run 
true, the chuck can be mounted on a spindle 
adaptffr on rohich the chuck can be trued zvith the 
aid of screzvs 

tapped in the ring. Remove the screws C which hold 
the chuck together, and drill holes in the ring so that 
it can be lined up with the screw holes in the chuck. A 
shoulder D is turned on the back of the chuck and on 
the ring so that the latter will be centralized. 

Ring A is fastened to the chuck as shown in the 
drawing. Turn adapter E to hold the chuck on the 
spindle, leaving about in. play adjacent to the ring. 
Drill holes in the adaptor, in. larger than screws G, 
so that it can be moved. When placing round work in 
the chuck, indicate and true the chuck by screws B. 
The chuck will run true after screws G are tightened. 


Auto Transmission Varies Lathe Speed 

By FRANK C. HUDSON 

Whether or not the automobile type of geared 
transmission originated in the machine tool field, as 
some insist, these transmissions have a way of 
working back into machine drives in various places. 
The last Tve seen is a four-speed Reo transmission 
salvaged from an old truck that is now doing duty in 


the shops of the Mobile Pulley & Machine Company. 

As line shafting was undesirable in their new pat- 
tern shop, they mounted the Reo transmission and a 
variable-speed motor on a casting bolted to the back 
ot a lathe. Then two V-belt pulleys were mounted on 
both the lathe spindle and transmission shaft, those 
on the shaft being directly above those on the spindle. 
The two V-bclts from the hack end of the transmis- 
sion therefore give four spindle speeds for cacli motor 
speed. Small pattern work is done over the lathe bed. 
For large work, the back end of the spindle, extended 
to overhang the bed, is threaded to carry a face plate 
that revolves in a pit in the floor; this is covered when 
not in use. 


Welded Smoke Stacks Replace Cast Iron 

By A. H. CARROLL 

Until quite recently it has been the popular opinion 
that locomotive smoke stacks and petticoat pipes or 
smoke-stack extensions had to be made of cast iron in 
order to give satisfactory service. Such stacks are J in. 
thick and often cost $100. But this cost can be re- 
duced materially by making the parts from welded 
steel plate. 

Contrary to general opinion, steel plate does not 



Locomotive smoke stacks can be fabricated from 
welded steel plate, and arc as sri'znccahlr as those 
of cast iron. IJlicn cinder cut, the steel stacks arc 
easily repaired by zveldinq 
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'fhis aJI-ii.'rldrd (fcituoai pipe is' desli/ned to fit 
the locldrd stack. Hath rcphucd cast-iron parts at 
coiisidcrahlr sai^nuf in first cost and repair clianjes 

wear away any more rapidly than ca^t iron. Due to 
the weldability of such plate, it is a simple matter 
when the plate becomes cinder mt to remo\< the 
worn portion and weld in a new section. C ast iron 
parts are ^i^enerally scrapped when worn. 

The construction of the steel slack is very simple. 
A boilermaker and helper, without any special equip 
ment, can cut, roll and prepare the entire assembly 
for welding in about seven hours. 'Ihe welding takes 
even less time. The body of the stack is made from 
^-in. tank steel and is rolled in one piece with a taper; 
usually i in. in 12 in. The smokebox flange is flame 
cut to .size, its diameter being 10 in. larger than the 
out.sidc diameter of the stack; the hole in the flange 
for the stack fit is not cut out until the plate is rolled 
to the curve of the smokebox. Then the center ol 
flange is remove J by flame cutting. Idie flange is 
finally located in its proper position on the stack and 
tacked welded securely. A piece of half-oval \\ in. 
steel is rolled to fit the outside diameter of the top ol 
the stack and is tacked in position. Four pieces of 
2 X 2 X 2i-in. angles are welded 90 deg. apart on the 
periphery of the stack for petticoat attachment. The 
entire assembly is then welded with coated rod. 

The petticoat, .shown in the drawing, is a little 
more difficult to roll due to its abrupt taper. Best 
results and the greatest accuracy are obtainccl by 
using ordinates spaied a couple of inches apart and 
keeping them parallel with the rolls at all times dur- 
ing rolling. After the skirl is rolled, the top is formed 
to fit and is tacked to the skirt. There are two pieces 
of flat iron, one x 1 m. and the other ^ x 1 in , 
needed for the joint at the top of the petticoat. 


Many front ends are so constructed that it becomes 
necessary to remove part of the petticoat skirt, espe- 
cially when space is limited between smokebox plates 
and the stick. When this occurs, part of the skirt is 
removed by flame cutting, and a flat plate is substi- 
tuted, the latter being bolted to the skirt. Four pieces 
of 2 X 2-in. angle iron, with slots in one flange to 
take I in. bolts, are W'elded to the peltKoat to hold 
the flat plate. 

Clamps for Holding Work of Odd Shapos 

Bv C W HINMAN 

The illustration shows a simple and very eflective 
yirinciplc for quickly clamping and rigidly holding 
certain types of odd-shaped piece.s in drilling jigs, 
milling and tapping fixtures, or on a planer bed. 

The pieces to be clamped may be a large casting, a 
rolletl section, or .sheel-mctal work formed in dies. An 
elongated slot through the clamp and around stud A 
allows the clamp to be moved horizontally when in- 
serting and removing the pieces. When the work is 


A 



I 


J'liis ro/lei -type elainp embodies several principles 
leliub I an be adopted jor holding odd-shaped 
pieces in drilling jigs, nulling and tapping fixtures, 
or on a plainer bed 

inserted in the fixture, it is supported by spring-pin B, 
whiih is depressed when the clamp is tightened. 

The use of a coiled compression spring for raising 
the clamp is optional. This type of clamp and roller 
holds the pieces securely when the nut is tightened, 
regardless of variations in shapes and thicknesses of 
work. I'hc d*)-deg. angle and the general design can 
he varied, ol course, to suit other shapes and condi 
lions ol work than that shown. 

The Solution of a Difficult Grinding Job 

By ARM[K' TASIYIAN 

In grinding a quantity of shafts such as Uie one 
shown at A, we w'ere forced by cir. amstances to use a 
wheel of softer grade than would apply to the aver- 
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age case. Since the grinding was done by the plunge- 
cut method and no clearances or grooves were per- 
missible at the interior corners of the shoulders, we 
had difficulty in grinding them sharp. 

However, we solved the problem by cementing the 
thin shellac-bonded cut-off wheel B to the side of the 
regular wheel C, the hole in the cut-off wheel being 
enlarged to 5 in. so as to clear the clamping collar on 



Difficulty in grinding 
sharp interior corners 
at the shoulders of 
shafts 7oas eliminated 
by using a cut-off^ 
wheel cemented to the 
side of (he regular 
grinding toheel 


the wheel spindle. The only matter out of control was 
that the parts ground by the cut-off wheel were 
0.0005 in. oversize, due, of course, to the difference 
in hardness of the two wheels. But the oversize was 
soon reduced by holding a small oilstone in the in- 
terior corners while the shafts were revolving. 


Sliding Driil Jig Spaces Holes 

By JOHN E. HYLER 

A sliding jig of the general type shown in the illus- 
tration may be used for spacing a row of holes in a 
straight line and at given distances apart. Three 
pieces of steel are simply welded together as indicated 
by B to fit over the workpiece A. 

The holes are positioned in such relation in the 
jig that by holding it flush with the stock at the first 
end for beginning, and locking the jig on the work 
with the set screw D, the first two holes will be drilled 



Although this jig is designed for drilling hut one 
hole at a time, its principle can he applied to any 
predetennined hole selection and spacing 


through the bushings in proper relationship with the 
end of the work. Then the screw D is loosened and 
the jig is moved along until the dowel pin C, some- 
what pointed and ground to an easy push Jit in the 
holes being drilled, can be inserted in the last of the 
two holes drilled. Another hole is then drilled 
through the open bushing. This proce.ss is repeated 
until all the holes have been drilled. 

A number of holes and bushings of varying spacings 
may be provided in the same jig. By using a pre- 
determined sequence of hole selection, required varia- 
tions of hole spacings may be produced in the work. 


Plunger Aids Air-Operated Ejector 

By H. R. HAGEMAN 

Upon attempting to eject steel plates from a form- 
ing die by mcan.s of compressed air after a shallow 
forming operation it was found that any reasonable 
volume of air, no matter how applied, would merely 



This air-operated plunger with a knockout rod 
attached ivas designed to eject steel plates from 
a funning die when compressrd air alone would 
not do the job 

lift the plates slightly but would not eject them. The 
difficulty was overcome in a very simple manner as 
shown in the drawing. 

A J in. hole A was drilled and reamed through the 
die shoe in direct line with the already 

through the die steel. The bottom of the hole was 
closed with a threaded plug B thus forming a cylinder 
in which a piston C of cold-rolled steel was made to 
slide freely. The piston was bored out from the top to 
provide space for a very light spring D used to insure 
the return of the piston to the bottom of the cylinder 
when the air pressure was cut off. 

A rod E moving freely in the 
mounted in the center of the piston and was of proper 
length to deliver a positive blow to the bottom of the 
plate G to be ejected, thus knocking it clear of the 
nest. The air entered the cylinder through a port H. 
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TANKS BY THE TON 


IN WARFARE, a tank must have speed and maneuverability; it must 
have a hull tough enough to withstand gunfire and fire power 
enough to make an effective attack. It isn’t easy to turn out a 
good tank. 

At the present time, the Rock Island Arsenal is assembling an 
order of 34 combat cars and is underway on an order for 126 
medium tanks. The Arsenal has pioneered and experimented on 
production methods for making these tanks. In the course of this 
work, it has discovered several “choke” points in manufacturing. 
Some of these are: machining the cast armor plate, the large 
diameter ring which forms the track for the turret, the 37-mm. 
gun mount yoke and the track sprockets, and riveting the hull. 

The hull and vulnerable parts of the tank are made tough, or 
projectile resistant, by using rolled armor plate where sections 
are flat and cast armor plate where the contours are other than 
flat. The rolled armor plate is purchased, heat-treated and ma- 
chined, ready for assembly in the hull. Cast armor plate may or 
may not be received heat-treated but is machined at the Arsenal. 

Machining the armor plate is one of the most difficult operations 
in tank manufacture. Armor plate is selected according to the 
ballistic properties which are determined by firing tests made on 
eacli heat of castings. The grain structure must be suitable or 
rhe material will not have the proper combination of hardness 
and toughness required to withstand the piercing effect of a 37-mm. 
shell. Desirable ballistic properties are found in a wide range of 
hardness, thus making it difficult to establish fixed and definite rules 
for machining the material. 

While experiments are underway at the Arsenal on heat-treat- 
ment which wnll give a material of good ballistic properties and 
good machining properties these have not advanced to the stage 
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where the machining procedure can he made absolutely uniform. 
However, for the present, certain general rules tor machining 
armor plate do apply. All cutting must be done at low speeds, 
much slower than for alloy steels. It is better to run slow with a 
heavy cut. The cutter must be kept moving right through the 
material and not permitted to slow up. h'or example, a milling 
cutter must be running before starting into the work and must 
move into the Avork continuously and slowly. U it is permitted 
to idle or to take very shallow cuts the material will gla/e over, 
become almrist impossible to cut, and the tool will dull rapidK. 

High-speed cutting tools such as Apex, Rex AA, llliiiite, Colum- 
bia CC have been used. Stellite 2400 has been applied success- 
fully. A ca)balt-molyhdenum-tungslen (S-8-P. ) alloy has been 
used tor drills and reamers. 

Milling cutters should not ha\'e a rountled edge. They have 
been found to operate best with a 45 deg. angle at the tip as shown 
in h'ig, \u. Turning and planing tools grouiui as shown in Fig. ]h 
and ^ have been found satlsfactorv- \notlier method r)l grinding 
tools to get a shear cut n planing or shaping is shown in Fig. \d. 
With the lip of the tc^ol higher than the point it has been lound 
that there is less heating ot the tool with eonsecjuent longer lile 
and with less power consumption. 

The difficulty in machining the internal parts )f the tank is not 
nnv of cutting materials but rather that of handling the thin and 
sometimes complicated sections as typified by the 37-mm. gun 
mount, the turret ring and the track suspension brackets. Pro- 
cedures for these will be outlined below'. 

One noteAvortliy point in machining these castings is that all 
of them are worked on general purpose tools. In many cases this 
work has to be done by mechanics of different grades of ability, 
jig and fixture design, therefore, is important; most jigs must 
l)e made substantial enough to be ready for production runs of 
any desired amount. Many oi them incorporate set blocks so that 
the machine operator need use only feeler gages, 0.01 in. in thick- 
ness to set his tools at the proper height or position. Targeting 
fixtures are used on all jigs for castings to etjiiali/e the material 
around the hearings and other cut-outs. 

rile choke point on the lirive sjirockels has been pretty well 
solved bv cutting them four at a time on a Kellermatic. Butli 
roughing and finishing cuts are taken in tlu‘ same machine using 
two templets. 


Gun shield — ■ 
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Cast Armor Plote Ports 



I'he spoiison mount rotor, hc.U-tuMted L.ist .irmoi pl.itr, is Inst mount 
(d in ,1 l.itlu- whcie the ends .ire f.ued .md the outei di.imeter ,md nun 
nions aic turned. 0 025 in. uf stock IS left foi a finish ^rindin^ opi ra 
tion. High-speed steel tutting tools aie used with slow sjieid ind solo 
hie tutting oil is applied both to the tools and to tin atlu tenteis 





The tiuniiiuns and nnter di.iinrtiM nt llie rntor aic finish uiound usinj^ a 4-in. 
4() i^iain J4-in. w lu id iiinnin^ al almur 7()() r.p.ni. uitli a slow ernss trtal while 
the wnri ie\(d\es at about 21)0 i pan. A snluhh* oil is used in this ^rindinj^ 
oiieration \ttei mimlin;^ the i eLtrin^rulai slot which can he seen in the illus- 
tiation IS nulled and ihe liole is bored lo a tolerance of plus 0 OOS m. 


OpBrcctioxi ShcGt for: ROTOR# 'SPONSON M O U N T 

MATERIAL: Steel Castinq, Homogeneous Armor Plate, heat-treated. 


1. Snag grind inside of cosling. Note: Enlire mlenor must be 
tree irom aU roughness and sharp edges. 

INSPECT 

2. Layoul trunnions for cenlers. 

INSPECT 

3. Center drill trunnions. 

INSPECT 

A. Place on centers and rough turn one trunnion lor chucking. 

5. Chuck the rough turned trunnion and rough turn trunnion 
on opposite end. Face opposite end allowing 3 32 in. stock 
all over lor linish. Turn radius. 

6. Rough lace opposite end. rough turn trunnion on opposite 
end and rough turn outside diameter, allowing 3 ^32 in. 
stock all over lor Jinish. Turn radius. 

INSPECT 

7. Finish turn outside diameter, leaving 0.025 in. slock for 
linish grind. Finish turn trunnion allowing 0.025 in. slock 
lor linish grind and linish lace end. Finish turn trunnion 
on opposite end allowing 0.025 in. stock lor finish grind and 
finish lace end. 

INSPECT 

8. Finish grind Ihe 18.875-0.010 in. diameter. 

INSPECT 

9. Finish grind trunnions. 

INSPECT 

10. Drill three 33 64 In. diameter holes and drill and ream one 
33/64 in. diameter hole. Note; The hole to be reamed is the 
upper left hand hole In upper, right hand view on drawing. 


12. Mill the 6Vb in. slot, bore the 4.000 4 0.005 in. diameter 
hole and rough out the I'^a in. angular slot with Straight 
cutter. 

INSPECT 

13. Finish mill the 1% in. x 17 angular slot. 

14. Finish mill Ihe 57 angular pad lo the 7. 812 0.010 in. 
dimension. 

INSPECT 

15. Finish mill the in. radius along Hat side. 

/hTSPECr 

16. Mill oil center lugs Irom trunnions. 

17. Remove burrs and sharp edges. 

INSPECT 

18. Drill six 33 64 in. diameter holes in side of rotor. 

19. C'bore six 33 64 in. diameter holes on inside ol rotor 
1 V 4 In. diam. 

20. Drill and c'sink two 25/64 in. diameter holes and drill and 
c'sink two 19/64 in. diameter holes. 

21. Remove burrs and sharp edges. 

msPEcr 

22. Assemble spring In rotor. 

23. Grind pads lo Jit ammunition box. 

INSPECT 

24. Paint entire rotor except two trunnions one coal ol primer 
and paint interior with an addillonal cool ol while enamel. 


11. Counlersink lour 33 64 in. diameter holes. 


INSPECT 


25. Slush trunnions to prevent rust. 
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SHIELD, RIGHT. ARMOR PLATE CASTING 

Gun mount shields are cast in two halves with three lugs which arc 
used for positioning in the fixture and aie later nulled oft in the final 
machining operation. The sequence of opeiation on these shields is as 
follows: 1. Disk grind the joint face of castings; 2. Mill the bottom 
of the three locating pads; 3. Mill the joint face to O.OOl in. tolerance. 

After this the shields arc worked in pairs beginning with the nulling 
operation shown here. A 15-deg. angular pad is being mdlcd on the 
outside face of the right and left shield at one time. A stop is built into 
the fixture for the cutter wdiich is the only wa> of measuring the propei 
depth. Inserted high-speed steel blade cuttei is turning about 14 i.p.m. 
with ^ in. feed. Sulphur biise oil is used. It has been found impoitant 
in milling cast armor to giind the outer corner of the cutters at 45 deg. 
as shown in Fig. 1. 'ITiis has been found to give bettei cutting and 
longer tool life 





Tht ^un mount shields are drilled and hored in [mus in .i radial drill 
usint: the hinged tup fi\tuic shown here. High-speed steel or eobalt drills 
.ind reamers arc used for these operations which consist of boring a 
in diameter hole, a ^ in diameter hole, drilling a in. diameter hole, 
a ^ in. diameter hole and taper reaming a ^0 deg. angular hole, and 
drilling three in. holes. The iixture is arianged so that it can be 

tilled to permit drilling the angular hole Feeds and speeds must be 
\er\ slow. Feed must be continuous for if the cut is allowed to stop 
the tool will dull immediately Sketch at the left gives geneial details 
of the part 


Operation Sheet For: SHIELD, RIGHT 

MATERIAL: Steel Casting, Homogeneous Armor Plate, heat-treated. 


NOTE: Siiieid, Left, manufactured Jn conjunction with this shield 
starting at Operation ff. 

1 Disk grind the joint lace of caalinge. 

2. Mill the bolloms ol Ihree localuig pads Mill the sides of 
two pads. Mill Ihe 4.609 + 0.005 in. dimension oi the 
IVb in. boss on inside of casting. Note: These diniensJons 
are taken from cutter set goges on fixture. 

INSPECT 

3. Mill Ihe lolnl lace. Mill the 1 1/16. ihe 1V4, the 1 15/32 
slot, and the 1.122 -+ 0.005 m. dimensions, 

INSPECT 

4. Mill Ihe relief nolches in locating lugs on lolnl surface. 

5. Remove burrs and sharp edges. Note: SfarfJng w’ffh the 
following operation, work In conjunction with shield, left, 
which has similar preliminary operations. 

INSPECT 


6. Mill Ihe 15” angular pad on outside lace. Note; Shields 
to be machined at one time m fixture. 

7. Bore the 3 7/16 In. dlameler hole. Bore Ihe 3 In diameter 

hole Drill the 41/64 in. diameter hole. Drill and ream 
ihe 1.937 0.005 In. diam. hole and drill Ihree 41/64 In 

diam. holes in pod. 

B. Drill the 33/64 in. diameter hole and lap drill one V 4 IBNF‘2 
tapped hole. Spotface the 33/64 in. dlameler hole and tap 
y4-16Nr.2. 

9. Chore Ihe l^/» In. diameter and c'slnk Ihe 41/64 in. diam- 
eter hole. Spollace Ihe 1.000 — 0.010 In. dim. ol the 
1.937 -{- 0.005 In. dlameler hole. Spollace Ihree 41/64 In. 
dia. holes on inside ol calling. 

INSPECT 

ID. Mill oil three locating lugs. 

11. Remove bum and sharp edges. 

INSPECT 

12. Palnl one coat ol primer. 
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"i he turret frunt plate lastin^ is 
bt*in^ set up heie for the first 
operation of planing the fom sides 
An index hxtuie is used and a tar 
ijetirif’; arrangement centers the 
uistinji prior to clamping Set 
blotlcs It the Loineis of tin casting 
snn[ilif\ setting tin LUttinj^ tools 
Ape\ t\pe tools h.ive been found 
saiisfacton in thtst planini: and 
Luttinii op( rations A \et\ slow 
feed and about I in cut his been 
found sitistiLtor\ 'look au 
^lound AMtli \er\ little rdee or 
cliarancr Holes foi moiintin^ the 
^7 inin ^1111 ire drilled 1 itei at a 
hoii/ontd boiin^ m ichine 


PLATE ARMOR 
PLATE CASTING 



/Vo/f Upji f0\ 

Ivwfr holt o f nils f Of | 

alnjnt / ^ -i 



nccff ru(/fus 


Operation Sheet for: PLATE, FRONT, TURRET 


MATERIAL: Steel CastingSi Homogeneous Armor Plate. 


1 . Solution hoal-lrealmenl. 

Z. Sandblast to lemoTe all scale. 


INSPECT 6 WEIGH 
JNSPrer d WEIGH 


B. Mill the 10 angular pad to the 4^8 in. dim. 
9. Drill the twenty 41/64 m. holes. 

10. Drill the six 33/64 in. holes. 


INSPECT 


3. Reheat to critical temperature for hra. Critical thick 
ness V 4 in. Cool in freely moving air. 


4. Sandblast. 

INSPECT 

5. Plane the four sides of plate complete. 

INSPECT 

6 . Drill, bore, ream, lap the backlace the 12-NF-3 holes. 

INSPECT 


11 . Drill the two holes lor Va-ZONC 3 lap. 

12. Tap the two V4 20NC-3 holes. 

13. Countersink the twenty 41/64 in. holes os shown. 

14. Remove all burrs and sharp edges. 

INSPECT 


7. Mill the 3 17^32 In. dim. bosses. 


15, Paint one coal ol primer. 




Misl(*11.iikm)Us upciritujiis oil (.istin^is .in* shown in the .inoin 

p.iinini:: two photo^i .iphs. Aho\(* is shown tlie ,u i an^enient foi 
pl.ininij, tile innei and oulei sinfaies ot the track suspension 
hrackct A\hKh lias a haulncss of scleioscope. Si\ are set up 

,ii one time on the planer table. 1 hey are held ii^idly in position 
Iw liitvid aims whiih swin/j, up between the castin^fs. "I'he ends 
ot tlu^i aims are m the form oi a soke m w liitli aie two sciews 
whuh lan hr extendeil b\ the he\a;ion nut^ whuli aie Msible in 
tin illusti ation. The position oi the tools is di'termined b\ set 
liloiks on the fixture. Note the speiial rlappei t\pe fixture used for 
rlw t\\ o L( ntei c iiitiiiji tools 

Cost Alloy 

Steel Parts 




At the ri^ht i> shown the set up 
toi turnm^i the conical face and 
key on the roller beaiint^ housing 
which supports the turret. The 
I fix tines are arranged on the table 
of a \eitical boring mill so that the 
cuttinii tool j^enerates the neces- 
san anj,de to allows the roller 
cai ried bi the housing to mate with 
the race\va\ on the turret ririf^ 
shown on pa^^e 122 . I he set 
blocks for the ke\ and for the 
face can be seen iit the i enter 
and nt^ht. Three pans of these 
hiackets support the tunet. 1 he\ 
must be mounted on a true circle 
riirret wall turn easily 
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Operation Sheet for: YOKE, CRADLE 


MATERIAL; Alloy steel casting, heat-treated. 


1. Paint one coat of primer and paint numbers 1 to 475 
inclusive on castings. 

2. Straighten. 

3. Finish mill three locating pads. Note: Rough mill the frun- 
nJon cap bearing faces and the 1.500 + 0.001 in. key seat 
of bearing cap leaving 1/32 in. stock for finish on these 
sur/oces. Rough miii the 2V* in. djam. bosses of pinion 
bearings on the Inside faces leaving 1/16 in. slock for 
finish. Finish mill the three locating pads on the 1 in. 
diom. bosses. 

4. Remove burrs ond sharp edges. 

INSPECT 

5. Spot and scrape the three locating pads on the 2 Vi in. dim. 

INSPECT 

6. Rough mill the outside ol two trunnion bosses and two 
pinion bosses leaving 1/16 in, stock lor finish. 

INSPECT 

7. Rough straddle mill the inside faces ol trunnion bosses 
leaving 1/16 In. slock lor finish on all surfaces. 

INSPECT 

B. Rough mill the two notches on left hand side ol yoke 
leaving 1/16 in. stock lor finish on all surfaces. 

INSPECT 

9. Mill the 45"' angular clearance for Blotter culler, using a 
5/16 in. dia. end mill in Ecklund head. 

INSPECT 

10. Rough slot the 0.500 -h 0.003 keyway, leaving 1/16 In. slock. 

11. Remove burrs ond sharp edges. 

INSPECT 

12. Re<spot and re-scrape Ihe three locating pads If necessary. 

INSPECT 


13. Finish mill Ihe trunnion bearing cap faces and the 1.500 4 
0.001 In. keyways, and finish mill the inside faces ol Ihe 
2 Vi in. dia. boss of pinion bearings. 

INSPECT 

14. Finish mill ihe inside laces of trunnion bosses to the 
5.753 *1 0.002 in. dimension. Use standard B in. diam. 
cullers iVi in. wide by IV 2 in. bore alternate angle. 

INSPECT 

15. Remove burrs. 

INSPECT 

16. Finish mill the two outside trunnion laces to 1.249 — 0.001 
in. Finish mill Ihe two outside pinion faces to the 7.750 — 
0.001 in. from center of trunnion bores and the 12.372 ~ - 
0.002 in. over all dimensions. Finish mill the Vi x 3^4 in. 
pad on left hand side to the 0.499 — 0.001 in. dimension 
shown in cut view in upper left hand corner ol drg. Finish 
mill Ihe ammunition tray pad to Ihe 3.667 — 0.005 in. 
dimension and the lop of Ihe two 1 in. diam. bosses to the 
0.930 -4 0.01 dimension. Use Standard 24 in. rotary table. 

INSPECT 

17. Finish mill Ihe two notches in ammunition tray oad to the 
5.437 4 0.005 in. and the 5.625 4 0.005 in. dimensions 
from center ol trunnion bores and Ihe 1.250 — 0.005 and 
the 2.625 4 0.005 In. dimensions. 

16. Finish slot Ihe 0.500 4 0.003 keyway. 

19. Remove burrs ond sharp edges. 

INSPECT 

20. Rough and finish straddle mill the IV 2 in. bosses to Ihe 
0.912 — 0.005 in. thickness. Use Standard 6 in. dia. alter- 
nate angle cutlers. 

21. Remove burrs. 

INSPECT 




Oru' of the more extcnsiveU jij^^ed partK on this tank is the d7"iTim. ^!;im mount 
voke which is a heat-treated alloy steel castm^i with Hrinnel hardness of 235-2b0. 
Since this part is of rather complicated structure and has a compai ativeh thin 
ross-section for purposes of weiijht saving, special care must be exercised in the 
machining opeiations. The casting is first set up in the fixture shown here, 
riiree locating pads ^ire finish milled after the casting has been pioperh centered 
h\ means of the taigets. Care in performing this operation will avoid difficulties 
m the succeeding machining opeiations. All castings that do not taiget .ire 
Teturned for restraightening 


22. Rough and iinlsh gtraddle mill Ihe trunnion laces lo Ihe 
5.000 I 0.002 and 0.750 - 0.005 in. dimensions al the 
1.626 -i 0.001 dia. cross bore. Use Standard B in. dia. 
allernale angle cullers. 

. INSPECT 

23. Rough and finish mill the trunnion bearing can laces and 
the 1.B75 I 0.001 in. keyway of Ihe 1.626 + 0.001 In. dia. 
cross bore. 

INSPECT 

24. Rough and finish mill Ihe face oi pad proiecting below the 

1.626 4 0.001 in. lo the 5.000 4 0.007 in. dim. shown at 

bottom of right hand view. Use Standard B in. dia, culler. 

INSPECT 

25. Mill the 20" angular stop pad lo the 5 9/16 in. dim. 

26. Remove all burrs and sharp edges and file Ihe 3 32 x 45 

chamfer in notches. 

INSPECT 

27. Tap. drill four 7 16-20NF-4 lap holes. Tap drill two 
'^2 13NC-3 holes. 

I 

2B. Tap drill lour Vb- 24NF-4 lap holes. 

29. Drill and ream the 0.250 + 0.001 dia. hole. 

30. Drill two No. IZ dia. holes In end ol Ihe 0.199 -b 0.003 X 
7/16 in. slot. 

31. Tap lour 7/16-NF-4 lapped holes and tap two Vz-l3NC-3 
lapped holes. 

32. Tap four =/&-24Nr-4 tapped holes. Note; The No. 4 111 ol 
iapi>ed boles must be held for studs. 

INSPECT 

33. Finish mill Iho 0.189 + 0.003 X 7/16 In. slot. 


34. Remove all burrs and sharp edges. Use hand reamer in 
Ihe 0.250 + 0.001 in. dia. hole. 

INSPECT 

35. Assemble studs and caps. 

INSPECT 

36. Drill and ream Ihe 1.250 H O.OOl in. trunnion diameters, 

the 1.250 4 0.002 In. pinion diameters and the 1.B26 f 0.001 
in. trunnion diameters. Tap drill two 5 16-24NF-2 holes. 
Drill and reom Ihe 0.250 0.005, one 0.6B7 4 0.0005 dia. 

hole and drill one Vb in. dia. hole. 

INSPECT 

37. DisasBemble caps and nuts for finish machining and remove 
burrs from yoke and cop bores. 

3B. Drill, ream and spolface lour oil holes in trunnion bearings, 
Drill the 0.257 (F) dia. hole. 

39. Tap two 5/1B-24NF-2 lapped holes In ®/4 x 3H in. pad on 
left hand side of yoke. 

40. Spotface both sides of the 0.257 (F) dia. hole. 

INSPECT 

41. Mill off the temporary locating pad from the 1 In. dtam. 
boss on left hand side. 

42. Mill off the temporary locating fool. 

INSPECT 

43. Reassemble caps to proper markings on yoke. 

44. Hand form radii in Ihe 1.250 *4 O.OOl dia. bore. Hand form 
radii in the 1.B26 + 0.001 dia. bores. 

45. Remove burrs and sharp edges. File smooth where locating 
lugs were milled off. 
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The ptirt is then moved to a horizontal milling 
maLhine and mounted on the locating pads in the 
fixture shown here. The outside surfaces arc rough 
milled at this point using standard milling cutters 


720 


lntein.il fases aie milled on anotliii hoii/ont.il 
milling machine in the livturc shown here. Note 
the set block at the left h.ind side ot ihe fixture, 
the opera to I sets cutter using 0.01 m feelei gage 





I'runnuin bf.iniiiis arc 
^tr^ddlc niillrd ii) a 
duplcv niillinji niaihinc 
while hcinj; supjantcd at 
the proper aojile in ilic 
so that a straij^ht in feed 
can he used v\itlumt ha>- 
in^^ am projections inter- 
fere with the lu^h-speed 
steel Liitteis 


hinal (liillinjj; and leainin^^ opei- 
ation^ in peitonmd in .i radial 
dull usin^ the lotatint; |iK ^ 
liositions as shown in tin two ac 
i^oinp.inMn^i illnsti ations Soluhh 
uitt 11114 oil is used for the drillini^ 
opt 1 ations and sulphur h ise oils 
toi the tapping opeiatmns. lli^h- 
spcid stcfl dulls and nanuis an 
used "ihe trunnion hciiinij. tan. 
on the L istinji is widii than tlu 
healing cap The led^c thus 
tin nil d on the inside of tin \oke 
i istin^^ selves as a locating pad 
ind insures that holes will hi 
I tamed and drilled tx.iLllv on the 
paitinu line center 1 hi tempo 
iar\ locatinji pads and feet arc 
nulled oH as the final opeiation 






TANKS BY THE TON 


Chromium-Molybdenum Steel 



in. diametei h,i\in^ ,i Brinncl hardness ni 2SS to 295 It is Inst loui^h 


turned and faced on top) side and gear side in a Gisholt inaLhirie .ind 


then finish turned as shown here in a Cincinnati Hvtlroinill lued 


downward is 0 010 in, table speed is 1 57 i pm Rex W tools an 
used for heav\ cuts, high s[)eed mohbdenum cutting tools for light 
finish cuts, 'llie ring which is of comparativ el\ thin set tion is cl imped 
in the heavy cast fixture, (ipneral toleiances on this ring ,ire minus 
().005 in. After holes have been drilled and tapped in the img it is 
reach for the final operation of cutting the teeth 



722 


AMERICAN MACHINIST 




un the rin^ ,ire lut in .i bevel ^cai generator usin^ four high- 
speed tooL, a nairovi one fnr the first plunge cut, a der one for a second 
plunge cut, a finishing tool tor the bottom of the tooth, a finishing tool foi 
tlie top of the tooth This bellows stub tooth gear has 265 teeth, 5^ in 
piteh diniictei, 1 in f.iee and is maih to a tolcranec ot 0 005 in backlash 


Operation Sheet for; 


GEAR RING 


MATERIAL: Rings forged without welds, chrome-molybdenum steel, normalized, annealed, heat-treated 
to Brinell hardness 255-285. 


1 Hough lurn and face lop gide. 

^ 2. Hough turn, bore and face gear Bide. 

3. Finigh turn the diameter holding it lo 51.000^-0-005 in. and 
the 0.B55 in. face. Turn the 15" face of roller pad. Note- 
The 51.000-0.005 diameter is tor tixture purpose. 

4. Finish turn and lace gear side, Finigh turn the 35'’ lace 
and the 1.125-0.005. 

INSPECT 

5. Drill all holes for Vb 16-NC^7 lap and the nine V* 20NC 2 
holes. 


6. Tap every other Va 16 NC 2 hole and tap all the V* 20NC 2 
holeg 

7 Remove burrs 

INSPECT 


8. Mill the 1 1 16 radius 5 16 In. deep and remove burrs. 

INSPECT 


9. Cul teeth. 

10. Remove sharp edges from teeth 

11. Grease lo prevent rust. 


INSPECT 
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TANKS BY 


THE TON 


Tonk Assembly 



r / / y 

^ ntr / 

I U 


cm 



Tank turrets as well is the huTs |)iimarilv an 
a'^sembly of flat irmor plate xnd structural steel, 
are assembled bv riveting in production line fashion 
Rivet holes up to | in diameter are drilled avith a 
in cleararue instead of in common in rivet 
inji practice '1 he rivtt holes m the mating part 
are drilled in undersize and reamed on assem 
bly to proper size and location with a bridge ream 
er As a further precaution and to insure that the 
n\et holes are properly hlled, a special technique 
is used in heating the rivets in the gas furnaces 
uhich are spaced at convenient intervals along the 
production line 


1 liL an iiigcmciit foi pi icing 
the rivets in the furnice is slioy^ n 
schematically Rv pluing the 
lucts IS shown the nectssau gi i 
d ition in heat for best driving 
trom end to end is ichicved Ap 
pioMinately 2 100 1 is the tern 
pel iture it which the turnicis 
opcrite If temper ituie is less 
rh in that tlu rivets wont hll if 
mon thfv will scale 1 he rivits 
must hi woiked onlv whih tlu 
coloi IS in them Otherwise 
tluv will not hi tighrlv On 1 iig 
(1 isstmhliis stmdaid riveting 
hammers art used large stitioniry 
scjucczcrs rivet sub assemblies 

1 uitliei ilong th( isscmblv line intfrnal bi icing is 
being welded inside of the hull A dummy stiiic 
ture is used to simulate tlie transmission shown in 
the foreground while the hull is undei cunstnu 
tion rile complete tiansmission with its cist 
irmor plate covei is purchased as one assembly from 
in outside manufacturer Note the structunl steil 
legs ’ and lifting brackets still attached to the 
front armor plate, which simplify the job of hmdling 
this large and heavy part 







Tap Standards— II 


A STANDARD for tul and ^i^round 
thread taps has been approved" b> 'he 
Anient an Standards Association It 
rncludes definitions, niarkin^^s, work 
in^^ tolerances, as well as thread anJ 
general dimensions of Ameuran Na 


tional 1 orin Thread ioi hand taps, 
machine screw taps, tapper taps, nut 
laps, pulley laps, boiler taps, miitl 
or wasliout hole taps, stay bolt laps, 
pipe taps, tomb ned pipe taps and 
drill Maikin^s and dehmtions, m 


addition to thread limits loi liat 
lional si/c laps, wcic published pre 
vioiisly (.-ni Vol H 1, pa^cs aiul 
6K1) Ihicad I mills toi adtliliunal 
l)pcs and si/cs of laps are pic seated 
herew ith 


AMERICAN NATIONAL FORM THREAD LIMITS 


/ iipi ! />//'( taps ( III iinil ip I iiiid Hn t tui 


Namlnal 

Size 

Threads 
per Inch, 
NPT 

Gage Measurement 

Lead Toirranct 
per Inch of Thread, 
Plus or Minus 

Angle TulBraiicr 

1 aprr 
per Foot 

Plus or Minu*! 

Projection, 

Inches 

Tolerance, 
Plus or Minus 

Half Angle 
Plus or Minus 

Pull 

Angle 

Cut 

Thread 

Ground 

Thread 

Cut 

Thread 

Giuund 

Thread 

Cut 

Thread 

Ground 
1 bread 

1 ut 

Thread 

Cut 

Thread 

Ground 

Thread 

Vi 

27 

0 112 

'/,6 

* 16 

U OOJ 

0 0005 

45 

JO 

hK 


1 

Yf 

IB 

0 4S‘l 

Vl6 

‘l6 

0 003 

0 0(X)i 

45 

30 

68 

' 16 

Vsz 

78 

IB 

0 4A4 

Vlfl 


0 00) 

0 0()t)> 

45 

30 

1)8 

'.a 

I 

Vz 

H 

0 S79 

•ir 

' 16 

0 00) 

0 0005 

45 

30 

bB 


V 32 

>4 

14 

0 S6S 

Vih 

'l6 

0 00) 

0 0005 

4> 

30 

68 

'/1 6 

V32 

I 

U Vz 

0 fi7H 

^32 

•’ 32 

0 003 

0 0005 

45 

)0 

bB 

' IB 

V32 

I Va 

11 Vz 

0 6Bb 

3 12 

’ 12 

0 OOJ 

0 W)05 

45 

)0 

bH 

' IC 

' 32 

1 Va 

11 Vz 

0 699 

^12 

’ 32 

n 001 

0 0005 

45 

)0 

bB 

Via 

' 32 


11 Vz 

0 667 

^.2 

^ 32 

0 rM)j 

0 0(H)5 

45 

JO 

bM 

' IB 

Vu 

2 Vz 

B 

0 925 

Vaz 

3 p 

0 00) 

0 0005 

40 

25 

bO 

Via 

'/12 

1 

8 

0 425 

^ 32 

^17 

0 00) 

0 0005 

40 

25 

60 

■la 

*/J2 

3 Vz 

B 

0 9JB 

Vi 

Va 

0 OOJ 

0 0005 

40 

25 

60 

Via 

Vjz 

4 

8 

0 950 

Vi 

Va 

0 OOJ 

0 0005 

10 

25 

60 

Via 

>42 


All airninsioni. iirt pivf n m ini ht s 


I I AD I OI I K AN C F I or 1 1 [ 1 1 i I| s i m um huh li i I 1 m r ■ I | Kj r niiim IMM1 1 m m i n ini It ■ / rliri i ; 

I 11 IIIL I in I fill (,rinm I thrcacl taps i mix ntuni Ic i I rr r rif flu nr n inus IIIKMI'^ n m hi in )i if rliiLii I li | ii 

n^ibtanir lhai tliL sin ill c nJ if U| pro)i.i t> tltruuiili Aiiin c in Si jn 1 ir i I'lp 1 hr j I llini, ( i i^i iS \SAn2) 


StiaKjhf pipi hips — iiioiijul lluiiid Sfniu/lif pipi laps ( iit iJintid 

AMERICAN STANDARD AMERICAN STANDARD 


Nominal 

Size 

Threads 
per Inch, 
NPS 


Major Diameter 


Pitc 

;h Diameter 

Nominal 

Size 

Threads 
per Inch 

Major Diameter 

Pitch Diameler 

Basle 

Mm 

Max 

Plpe> 

Gage 

Basic 

Mm 

Max 

NPS 

Basic 

Mm 

Max 

Bask 

Min 

Mu 









V. 

Vi 

27 

IB 

0 4044 

0 5343 

0 4011 

0 5)01 

0 4041 

0 5331 

0 3748 

0 4899 

0 17)3 

0 4884 

0 3763 
0 49M 

Yf 

27 

0 4044 

0 4031 

0 4041 

0 3994 

0 374H 

0 3753 

0 3763 

Vi 

IB 

0 5343 

0 5321 

0 5331 

0 52b9 

0 4899 

0 4904 

0 4914 

Va 

Vi 

IB 

0 6714 

0 6670 

0 6705 

0 6270 

0 6253 

0 6288 

Yf 

IB 

0 6714 

0 6692 

0 6702 

0 6b10 

0 6270 

0 6275 

0 6285 

14 

0 B35G 

0 B30) 

U 8338 

0 7784 

0 7767 

0 7802 

V 2 

14 

0 B35b 

0 83^5 

0 8335 

0 B260 

0 7784 

0 7789 

0 7799 


14 

1 0460 

1 0405 

1 0445 

0 9889 

0 9869 

0 9M9 

Vi 

1 

14 

11 Vz 

1 0460 

I 3082 

1 0430 

1 3018 

1 0440 

1 3063 

I 0364 

1 2966 

0 9BB9 

1 2386 

0 9894 

1 2396 

0 9904 

1 2407 

1 

11 '/j 

1 3082 

1 3018 

1 )05B 

1 2386 

1 2366 

1 2406 

> Sec column 5j Idhli 97 . N S 1 C rLimrl 

All American Stand inl ground thread straighr pipL taps made to abuVe 

limits should pro 

1 Va 

1 Vz 

2 

11 Vi 

11 Vz 

11 Vz 

I 6530 

1 8919 

2 3658 

1 6463 

1 885) 

2 3590 

1 6508 

1 8898 

2 3640 

1 5834 

1 822) 

2 2963 

1 5811 

1 8201 

2 2938 

1 5856 

1 8246 

2 2988 

ducc holes ^ 

Hhiih will ac 

crpi T bds 

ic Htraiglit 

pipe g ige 














GREASE CUP FITTING 


Nominal 

Size 

Threads 
per Inch, 

Major Diameter 

Pitch Diameter 

Grease 

Basic 

Mm 

Mu 

Basic 

Mm 

Mu 

V. 

Va 

27 

0 4044 

0 3929 

0 3944 

0 3748 

0 3690 

0 3700 

18 

0 5343 

0 5202 

0 5217 

0 4899 

0 4820 

0 4830 

Va 

18 

0 6714 

0 6572 

0 6587 

0 6270 

0 6190 

0 6200 

Vz 

14 

0 8356 

0 8202 

0 8217 

0 7784 

0 7680 

0 7695 


All dimensions arc given m iiicl cs 


LTAD rOLERANCr A imximuin k 1 1 ( rror of plu^ or minus 0 0005 in in one 
inch of thread ii permitted 

ANGLE TOLERANCE 

Threads per Inch Frrdr in Half Angle 
1 1 '/j to 27 incl 30 mm plus or minu^ 

MARKlNfi In addition to regular marking grease cup fining lapi will be marked 

NPSl. 


GREASE CUP FITTING 


Nominal 

Size 

Threads 
per Inch, 
Grease 

Major Diameter 

Pitch Diameter 

Basic 

Min 

Max 

Basic 

Min 

Mu 


27 

0 4044 

0 3924 

0 3944 

0 3748 

0 3680 

0 3700 

Vi 

18 

0 5343 

0 5197 

0 5217 

0 4899 

0 4810 

0 4830 

4 

IB 

0 6714 

0 6567 

0 6587 

0 6270 

0 6180 

0 6200 

Vz 

14 

0 8356 

0 8192 

0 8217 

0 7784 

0 7670 

0 7693 


All dmirnsiuns an given in inches 


I t AD 101 I llANCr A mixirnuii 1 id crrnr of pki-* 0 001 m m onf 

inch of thread is permirted 

ANGLE TOI l-RANCF 

1 hreads per Inch rimr in Hull Angle I* mir m Full Angle 
11 Vi to 27 inel 45 rnm plus or minu^ (iB min 

MARKINfi In addition to regular marking, gre ise lup fitting rap' 
marked NPSli 
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^iTSITSlian ^gKilllion New Departure SeTSsEISIfS! 

• earings have been used, because they . 

KEEP IN KEEP OUT 

lubricant dirt 

endurance friction 

accuracy wear 

^50 . . . 

NEW DEPARiliH^ 

SELF-SEALED BALL BEARINGS 


NEW departure division OF GENERAL MOTORS BRISTOL, CONNECTICUT DETROIT CHICAO* 
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Tap Standards — II 

AMERICAN NATIONAL FORM THREAD LIMITS 


Mach 'nic scrm iaps- -Cut thread 


Machine .vi /' i’ti' taps iiround tinead 

COMMERCIAL GROUND 


Scrow Threads per 

Gage Inch 


Major Diameter 


Pilch Diameter 


Screw Threads per 

Gagp Inch 


Major Dlamoiur 


Pitch Diameter 








































MORE PRODUCTION 


WITH G.T. D. HIGH SPEED TAPS 


Do yon want faster produelion? This eorn- 
pany (lid oji these lieavy duty eaHl brass 
elbows. They p>l it, too, when the) adojUed 
(J. T. D. (greenfield llifjli Spc^t^d Ground 
Thread yj^-24 Taps. Averaj^c* jtroduelion 
was stepped up from 1050 to 1220 per hour, 
a 16 /r iiierease. And produetioji per tap 
went from 9,000 to 12,000, up /r . 
Those iiiercases represented clear savings 


because tlu‘y us(‘d the same ma(diine, and 
ev(‘n lh(‘ same cutting lubricant. 

G.T. D. (ir(‘eufi(‘ld soli(‘its the o[)porLunit\ 
to make e(piall> good in your plant. Our 
standard and sp(‘eial threading tools are 
bac'kcMl hv the accumulated experimice ol 
over 75 years, all of which is at your disposal, 
(^et in touch with your local distributor or 
with a G. T. D. Engineer. 


GREENFIELD TAP & DIE CORPORATION. Greenfield. Mass. 

Jietiuil T’Iriii JKi.! Wihi toil St WtiuhnuHis in Ni w Ynik, Chirai/n Los Aiiwu’Ilk and 
San LiHiuiaco In Canada Orennhild Tup & nif* Corp of CanmlH. Ltd, (.alt Ont 



TAPS - DIES - GAGES ■ TWIST DRILLS - REAMERS • SCREW PLATES • PIPE TOOLS 
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editorial 


Priorities 


PRIORITIES is a word which manufacturers dis- 
like. It suggests government regulation ind con- 
trol of their business. It revives memories of 
painful headaches back in World War days. It 
engenders fears of further regimentation of indus- 
try in a world rapidly becoming undemocratic. 

Yet industrialists realize that in a time of grave 
emergency, such as the present, nothing should 
stand in the way of the Army and Navy and 
munitions makers getting machine tools and other 
defense materials ahead of other buyers. 

If government-imposed priorities are the only 
means of seeing that defense industries get what 
they need as quickly as possible, let’s have such 
priorities. Hut there is reason to believe that vol- 
untary cooperation may work and that legal 
priorities may be unnecessary. 

That appears to be the line of chought of the 
National Defense Advisory Commission, the Army 
and the Navy in adopting a system of preference 
ratings on defense contracts. The system, in 
essence, sets up preferred deliveries on equipment 
and materials for these contracts and depends for 
its enforcement upon the voluntary cooperation of 
industry. As long as delivery dates are met, 
adjustments of production schedules are to be left 
to the manufacturers. 

At first, preference ratings probably will be 
applied more extensively in machine tools than 
anywhere else. If they work there, defense officials 
will be favorably disposed toward using them in 
other branches of industry. 

How the system will function will depend upon 
teamwork. It is clear that a recalcitrant attitude on 
the part of a few may easily spoil the commend- 
able conduct of the overwhelming majority. That 
is why it is so important that every member of 
the industry do his part. 


Says the National Defense Advisory (]ommis- 
.sion, ' C^ontinuaiuc of the proposed voluntary 
system depends on complete voluntary cooperation 
of government and industry. . . . The C^ommission 
favors continuance . . . initH it uppiun's that m<>\e 
author}! at irv nua.sures au> rc<juirvJ." 

Recent history of the machine tool industry 
gives hope that the preference rating system has 
a good chance of success. Builders have sharply 
increased their output and plant capacity without 
losing their heads. When aircraft engine makers 
got in a bad jana and asked for help, the machine 
tool people saw' that machines reached the right 
spot at the right time. \\ hen the Navy wanted 
plate planers in a hurry, a number of companies 
worked together to shorten delivery dates by 
months. The machine tool industry’s defense com- 
mittee has labored tirelessly to see that machines 
required the worst for defense purposes were pro- 
duced and delivered the fastest. 

While a solemn obligation rests im industry to 
see that the preference rating system operates 
efficiently, a like responsibility rests on Army and 
Navy officials to do first things first. Especially in 
machine tools, if these officials become unreason- 
able and expect equipment to be delivered to a 
specified point before it can be used, no good will 
be accomplished and an injustice will be done the 
manufacturers. Surely orders can be spaced out 
so that the government will benefit to the maxi- 
mum from machine tool builders' output, and so 
that the builders in turn can do the best possible 
job. 

If both parties to the defense program — the 
government and industry — will go at their tasks 
in a spirit of cooperation, of appreciation of each 
other’s problems and of genuine patriotism, the 
country will be the winner. 
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GAGING BUSINESS 

Machine tools totaling $600,000,000 needed for defense program. 
Most U. S. machines bought by British still being sent to Eng- 
land. Chrysler will build five tanks each 8-hour shift 


An avalanche of defense orders is 
expected to descend on the metal- 
working^ industry in the next thirty 
days, assuring thousands of plants of 
the busiest winter in their history. 
Employment and payrolls will not 
rise sharply immediately, however, 
because the tooling up process prior 
to mass production will take many 
weeks, and in some cases months. 
One of the industry's main worries 
is the acute shorta^^c of labor which 
looms ahead. 

Machine Tools With an estimated 
$600,000,000 of machine tools 
needed for the defense program in 
the next year and a half, machine 
tool builders arc putting into effect 
at present an intensified system of 
voluntary priorities which applies not 
only to them, but also to sub-con- 
tractors. It is anticipated that this plan 
will make unnecessary government- 
imposed priorities. The voluntary 
system will give right-of-way to dc- 
fcn.se orders over all others. An im- 
pression abroad that the industry will 
not take any further business from 
companies making peacetime goods is 
incorrect. Actually, however, machine 
tool builders’ plants are filled to over- 
sowing with bookings for defense 
and for the British. The big influx of 
orders the past fortnight has shoved 
deliveries farther back. Whether the 
industry will have to expand its plant 
capacity much further is a moot ques- 
tion. Capacity now is 30 per cent 
greater than last September, most fac- 
tories are working 20 out of 24 hours 
a clay, and some companies have as 
many as 43 sub contractors produc- 
ing parts for them. If Army and 
Navy needs arc spread out over the 
next IH months, instead of concen- 
trated in a much shorter period, the 
industry can meet specificil deliveries 
without stretching plants beyond pres- 
ent capacities. Despite heavy bomb- 
ings in England, the British arc hav- 
ing most of the machine tools bought 
in this country shipped to England. 
Only a small percentage currently is 
going to Canada and to Australia or 
to U. S. plants with British contracts. 

Munitions — Sites for l6 munitions 


plants have been selected by the Army 
and the money for tlicm is available, 
hut locations are not yet being di- 
vulged because of political pres.sure 
from disappointed communities. The 
Army is prepared to let huge muni- 
tions contracts almost immediately, 
now that the status of new plant 
amortization and taxes is being 
cleared up by Congrcs.sional legi.sla- 
tion. Chrysler will build 1,000 
tanks on its initial order at cost of 
$33,^00 each. A subsequent order 
for 1,000 more tanks can be handled 
for $2fl,500 each. Production will be 
on a basis of five tanks per day on 
a single shift, for w'hich 6,000 men 
wall be neeiled. The British are .still 
trying to arrange for production of 
4,000 tanks in this country. 

Aircraft — Airplane makers are in 
the midst of an expansion program 
which will virtually double their man- 
ufacturing .space. With the placing 
of some 4,000 planes shortly by the 
government, backlogs will be close 
to $2,000,000,000. Present produc- 
tion is about 900 planes a month. It 
is understood most of the combat 
ships completed are going to the 
British. Allison Division of General 
Motors is said to be up to 130 motors 
a niuntli and wdll touch lOO a month 


before the year is out. Within eight 
months Ford expects to he building 
Pratt & Whitney motors, the goal 
being one motor an hour. 

Railroad Equipment — Freight car 
purchases in the final half of 1940 
should touch 40,000 units. Over 11,- 
000 Cars were ordered in July and 
August, representing the best .summer 
buying in over 10 years. Around 400 
cars and 21 diesel-electric locomotives 
wTfC bought in the first two weeks of 
September. Electro-Motive Corp. is 
adding 7^,000 square feet to its floor 
space and currently is turning out 
about 20 dicsehclcctric locomotives a 
month. Pullman, American Locomo- 
tive and J. G. Brill have bid on gun 
carriages lor the U. S. Army. 

Farm Equipment- With farm in- 
come five per cent higher than last 
year, farm equipment sales should be 
$150, 000, 000 for 1940. Exports are 
running 30 per cent above last year, 
most of the gain being in tractor and 
tillage equipment. Production is 
mostly down to a single shift, though 
some plants are still working two 
shifts on tractor parts. Minneapolis 
Moline is creeling a new' sheet metal 
and combine assembly plant to cost 
$300,000. 

Steel — Output is above 90 per cent 
and IS expected to slay there the re- 
mainder of the year. If the war con- 
tinues, a scarcity of steel may develop 
next spring. Even should the w'ar 
end, the defense program whll keep 
consumption at a high rale. Steel in- 
ventories are relatively high, but not 
dangerously so in view' of present 
broad industrial operations. 
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Voluntary System of Priorities Ado|ited 
For Machine Tools For Defense Contracts 


WASHINGTON — Preference classifi- 
cations are to be given to all machine 
tool orders for the defense program 
and machine tool builders are being 
asked voluntarily to accept such rat- 
ings without the necessity of the gov- 
ernment resorting to legally enforced 
priorities 

General classifications to be em- 
ployed are class AA reserved lor 
future emeigencies of exceptional na- 
ture, and class A consisting of such 
Army and Navv orders as require spe- 
cially prefeired treatment Each of 
these classifications will be subdivided 
as far as ma\ be necessary For ex- 
ample, AAl, AA2 A Al, A2, etc In ad- 
dition to the preference classification 
each government older will carry a 
desired delivery date and deliver\ 
date IS the piimary consideration 

A high preference rating does not 
mean that work on oi delivery of or- 
ders bearing a lower classification oi 
orders for piivate account or for ex- 
port should be delayed unles-^ neces- 
saiw to meet the delivery date on the 


order bearing a supenor preference 
lating As long as delivery dales are 
met details of adjustment will be left 
piimarilv to the industry itself The 
Aimy Navv and Defense Commission 
will assist 

Under supei vision of the govein- 
ment contracting officer a prime con- 
tractor IS authorized to extend the 
preference latlng to his subcontract - 
ois including materials services, pio- 
duction machiiierv oi equipment ic- 
qulred for completion of the contract 
If the contractors problem of getting 
equipment and supplies still is acute 
lie should refei his case to the Priori- 
ties Committee of the Army and Navy 
Munitions Board Room 2010 Muni- 
tions Building, Washington Requests 
lor preference ratings bv the indus- 
tiy should be made to the Priorities 
Committee 

The prefeience lating system fol- 
lows the same proceduie as if legal 
priorities had been invoked Its suc- 
cess depends on heartv cooperation by 
eveiv manufacturer 


FORGING CAPACITY EXPANDING 

WASHINGTON — An expansion of 
private heavy forging capacity 
costing about $40,000,000 has 
been woiked out between the De- 
fense Commission and the steel 
industry The capacity Is needed 
both for ship foigings as well as 
for big guns and shells Part of 
the cost will be met by govern- 
ment advances and part will be 
financed by the firms themselves 
In addition the government itself 
will increase its facilities for foil- 
ing shafting at Lht South 
Chaileston naval ordnance plant 
The Navv moreover will buy a 
14 000-ton pi ess and mtensifler 
and several sinallei pi esses to be 
installed in a steel company 

Contracts for 200 Warships 
Completed; To Cost 13,061,053,321 

WASHINGTON— A few hours aftei 
tiie President signed the five billion 
dollai supplpmentiil defense appropri- 
ation tJip Navy completed contracts 
foi neaily lour billion dollai s wortli 
of warships — the whole 200 ships 
needed to complete the authorized 
70 pel cent expansion of the Navy and 
build a two-ocean fleet The appro- 
pi iatlon bill provides the $183 000 000 
needed to pay for this years portion 
of the work, a substantial portion of 
thLs money will be spent for construc- 
tion facilities at the private yards 
lathei than for the ships themselves 
but It Ls hoped to have most of the 
keels down this yeai The new con- 
tiacls call foi 7 battleships 27 ci nis- 
eis 0 all craft cairiers 115 destroycio 
and 43 submarines plius 1 repair .ship 
All of the battleships 7 of the destroy- 
pis and fl of the submarines will be 
built in Navv Yaids, but the lest will 
be priviitelv coiLstructed The total 
cost of consLiiutlon of these vessels 
is $3 861 053 321 which includes the 
lo^l of aimoi and armament and in 
tile case of submaiiiics also includes 
govt I nmenl-finished inuchlnei y 
The contiacts have been let os fol- 
low‘> Newpoit News 4 alinnft carri- 
pis and 2 ciuispis, Bethlehem St-eel 
Co 4 aircraft carrieis 10 ciuisers 
and 34 destioyeis, New York Ship- 
building Coip 10 ciuisfis Federal 
Shipbuilding & Diydock Co 5 ciuis- 
trs and 17 destroyeis Sedllif Tacoma 
Shipbuilding Co 20 destioyeis Con- 
solidated St/oel Corp Ltd Orange 
Texas 12 destioyeis 

Bath lion Works Coip Bath 
Maine 11 destroyers, Electric Boat 
Co Groton Conn 25 submarines, 
Maujlowoc Shipbuilding Co Mani- 
towoc Wls 10 submarines, Ix)s An- 
gelevs Shipbuilding &i Di'ydock Co Los 
Angeles Calif 1 repair ship, Gulf 
Shipbuilding Corp Chickasaw Ala 
4 destroyeis All others are being 
built in government navy yards 


-r— \ 1 / - 





"I hope it'i an order, not an eviction notice." 


SEPTEMBER 18. I 940 


728c 




KNUDSEH EXPECTS 3000 PLANES A MONTH BY 1942 


is present output. Gigantic plant 
production; many get RFC loans 


2,200 engines a month 
expansion aid increased 

WASHINGTON — Defense Conwnift- 
sloner Knudsen, on an Inspection trip 
with Air Corps Chief Gen Arnold 
said the defense schedule calls for 
peak production of 3,000 planes per 
month by July, 1942, and by April of 
that year a total of 33 000 planes 
should have been built, of which 14 - 
000 will have gone to Britain Of the 

19.000 foi the U S 60 per cent will 
be combat types, and the rest will be 
cargo tiansport, and trainer planes 
The pieseut output of engines Ls 2 200 
a month By July, 1941 this figure 
should be 3,500 per month 

To prepare for thus accelerated out- 
put the plane industry has been ex- 
panding plants, facilities and research 
equipment at a great speed during the 
past 12 months Much of the improve- 
ment has been accomplished with pri- 
vate funds Howevei in recent months 
the government-financed Reconstruc- 
tion Finance Corp has loaned mil- 
lions of dollars to the aviation indus- 
try A summary of recent aircraft and 
engine plant expansion in progress oi 
projected follows* 

Packaid Motor Company spending 
$30,000 000 of its own money plus $8 - 
000,000 RFC loan for plant to produce 

9.000 Rolls Royce engines, beginning 


in 10 months at 20 engines per month, 
inci easing to 840 per month in 15 
months from contiact date Expect to 
employ 14,000 workers m addition to 
present 10,000 It is understood that 
Britain Ls fuinlshing some of the 
capital against future dcllveiy of en- 
gines 

$92,000,000 RFC Loan 

Wiight Aeronautical spending $92 - 
000 000 RFC money for plant space 
which will increase capacity to 12 000 
engines a year About $37 000 000 will 
go into a new 1 000 000 sq ft plant at 
Lockland Ohio which will employ 
12 000 to 15,000 workers Some of the 
balance will go to subcontracbois’ 
plant increases One is Studebakei 
which will make Wright parts in ex- 
panded plant at South Bend and at 
Detroit About $2 000 000 of the RPC 
loan will go into the Curtiss propellei 
plant at Caldwell N J $8,000,000 
will be spent for machine tools at 
Wright’s plant in Cincinnati 

Curtiss - Wright Corp , Buffalo 
spending $51 160 000 RPC money for 
new aircraft plants and equipment at 
Buffalo, Columbus Ohio and St 
Louis This includes $15 000 000 foi 
laboi and materials and $2 160 000 foi 


machinery and equipment which will 
total $51 160,000 

Douglas Aircraft Co spending $20,- 
000 000 of private funds for expansion 
at Santa Monica a new plant at Long 
Beach small plant at El Segundo A 
total of 31,110,000 sq ft will double 
the company’s present floor space 
Piatt Whitney (Division of United 
Aircralt) spending $15,000 000 of pri- 
vate funds to expand the East Hart- 
foid plant, double floor space of 
Vought -Sikorsky add anothei bay to 
Hamilton Standard Propeller Most 
constiuctlon contracts have been let 
and large machine tool purchases aie 
under way The company already has 
spent $16 000 000 in the last 18 months 
foi a now plant Employees have in- 
ci eased ovei same period from 5 000 
to 15 000 To meet its Army-Navy 
quota P Ai W will license Ford Motor 
Co to build 1650 hp double low Wasp 
engines at $1 license fee per engme 
Glenn L Martin Co spending $24 - 
000 000 of private funds to increase 
flooi space 1 000 000 ft to near 3 000 - 
000 ft ’The company recently ex- 
panded its plant in lecord time of 77 
days and claims to be the flist to 
break ground m the defense piogram 
without waiting for amortization leg- 
islation It expects to have new space 
in pioductlon by New Yeai 

Ford Will Build Plant 

Ford Motoi Company will build a 
new plant on the Rouge for pioducti in 
of Pratt & Whitney engines undoubt- 
edly using private funds Equipment 
needs aie being surveyed Fold is le- 
ported about ready to stall production 
of his own liquid- cooled engine pre- 
sumably based on the Rolls Royce de- 
sign which he had in the woiks foi 
months and finally dropped 

Boeing Aircraft Co spending $10 - 
500 000 RFC money foi inci eased 
plant two thuds of it at Seattle and 
the remamdei at Wichita wheie tlif 
company s Stearman plant produces 
piimary trainers 

Consolidated Aircraft Corporation 
spending $1 050 000 on an 82 per cent 
plant expansion The numbei of em- 
ployees will increase from 9 600 men to 
15 000 by Christmas 
Aviation Manufactui ing Coip 
spending $1 800,000 for a 4-yeai ex- 
pansion program 

VuUee Aircraft Inc lecently took 
over Stinson Division of Aviation 
Manufacturing Corp has completed 
a new factory at Nashville, and is 
planning further expansion 
Lockheed Aircraft Co spending 
$5,500,000 of its own money foi expan- 
sion of its Vega Airplane Co plant In 
California 

Beech Aircraft Corp * building a 
new plant at Wichita 
Bellanca Aircraft Corp * planning 
to spend $1,000,000 for a new plant at 


Exports of Machinery During July, 1940 
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Yonkers, N. Y. The company will build 
speed boats in addition to airplanes. 

Bell Aircraft Corp.; doubling its 
space at BufTalo. 

Brewster Aeronautical Corp.: en- 
larging plants at Newark, N. J., and 
on Long Island. 

Grumman Aircraft and Engineer- 
ing. Bethpage, Long Island: expand- 
ing its plant to fill a $7,000,000 order 
for Navy bombers. 

Republic Aviation Corp.: increasing 


its total floor space from 218,000 to 
850.000 square feet. 

Fairchild Aviation: has tripled the 
space of its engine plant at Hagers- 
town, Md., and is said to be negotiat- 
ing with RFC for a loan, 

Bendix Aviation Co.: ha,s a com- 
mittment for a $17,000,000 RFC loan 
for plant extension and additional 
machinery. 

Fleetwings, Inc.: will spend $1,000,- 
000 for a plant at Dallas, Texas. 


Shell Production Problems Discussed 

At A.S.M.E. Mooting in Pittsburgh 


PITTSBURGH — James L. Walsh, 
chairman of the A,S,M.E. committee 
on national defense, presided at a 
meeting on shell manufacture Sep- 
tember 11 which was attended by al- 
most 300 army ordnance ofRced’s, 
manufacturing representatives inter- 
ested in shell production, and machine 
tool builders. It now tentatively is 
planned to hold a similar meeting In 
Cincinnati October 16 and 17. 

Col. B. O. Lewis, asst, chief of ord- 
nance, U. S. Army, said present plans 
call for providing complete equipment 
for 1,200,000 men, critical items for 
800,000 additional men. including 
armament and bombs for 18.000 air- 
planes. Shell components probably will 
be made in scattered industrial plants, 
assembled In loading plants, operated 
by the Ordnance Department. Some 
improvising will be necessary to get 
the program under way rapidly. 

Frederick G. Schranz. general man- 
ager, Baldwin-iSouthwark Division, 
Baldwin Locomotive Works, discussed 
hydraulic and mechanical methods of 


forging shell. Forging machine meth- 
ods were described by J. H. Friedman, 
vice-president. National Machinery 
Co., who used motion pictures to il- 
lustrate his talk. He pointed out the 
striking similarity between the forg- 
ing of automobile drag links and the 
forging of shell. 

James Hopkins, of Salem Engineer- 
ing Corp., outlined the process de- 
veloped by Claude Witter for produc- 
ing shelis from forged blanks in what 
fundamentally is a seamless tube roll- 
ing machine. By this process a forged 
75-mm. .shell can be produced from a 
16-lb. billet. 

Lt. Col. A. B. Johnson, U. S. Army, 
office of the a.sst. secretary of war, 
pointed out that many million shells 
probably will be needed during the 
next year to meet U. S. Army and 
British requirements. 

Col. E. C. Bomar, Capt. Alford and 
Charles Grazioso, of Frankford Ar- 
senal, described methods now being 
used for machining shell, using a 
moving picture to show the machines 



Attentive Listeners — Ail those who (iitoidcd the oieetmf/ 

jound the eomiuent oh shell nniuujaeiure of (jreat interest. Aboir. James 
L. IValsh, (rii/ht) ehairnuin of the AS.M.E. committee on defense, holds 
the attention of Col. E. C. Bomar (left) and Lt. CoL A. B. Johnson 


New Plants 6o Up in Far East; 
Germany Plans Two Subsidiaries 

TOKYO— The Shoun Machine Tool 
Manufacturing Co., which recently 
raised its share capital to $585,000, 
has begun construction on a new 
plant at Ofuna. near Yokohama. The 
AEG concern of Germany (Allge- 
meine Elektricitatsgesellschaft) has 
completed arrangements for the es- 
tablishment of two subsidiaries in 
the Far East. The proposed com- 
panies will produce electric and gen- 
eral machinery in competition with 
the existing plants. 

and tools at work on a conveyorized 
shell line. Col. Bomar pointed out the 
advantages of using a finished forged 
bore, stating that it had been a boon 
to the machine line. 

E. P. Blanchard, of the Bullard Co., 
point/Cd out some of the elements of 
design that make some foreign shells 
difficult to machine, and discussed dif- 
ferences in methods of machining 
used in this and other countries. He 
told the group that during 1938 more 
than half of the shells made in Eng- 
land were produced in German-made 
machines tooled with Wldla. 



.Ihore, J. IL Irdediimii, V. If. 
Miller, iind .lomes l\. Lonfjwell 
(h'ft (ct ri(/hl } hsh'n lif speaker at 
A.S.MJ^. iiu'elimj in Cittsbnnjh 



.lbo7'r, E. P. Blanchard of Bal- 
lard C o. (left) talks to Carl Bint:' 
of li 'ielcs Bros. 7chile Ercdenck (/. 
Sell ran c listens to the proceed ui(/s 
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Brnjanxin Electrie Co. 

FloQdlights Prevent Saboiaqe— Industry is protcctincj ifsrlj against 
sabotage by (hr increased use of floodlights and the go'i'erninent has 
urged all public utilities to use this method of preventing damage, 
iieneral yard lighting also facilitates night operations 

Japan May Natianalize Machine Tool Plants; 
Firms Make High Profit in Last Six Months 


TOKYO — Bills relating to a large 
iscale nationalization of the existing 
smaller machine tool building con- 
cerns, as a retaliatory measure to 
meet American restrictions on ex- 
ports, are expected to be introduced 
in the coining scvsslon of the Diet. 
The draft bill is based on memoranda 
by Army and Navy leaders who are 
calling for increased supplies of pre- 
cision gear cutters, dies, turret lathes, 
grinders, micrometers, graduators 
and calipers. Many of the smaller 
plants are handicapped by lack of 
equipment, with the result that 
workers with designing talent and 
technical experience are not fully 
employed. Amalgamation of the 
smaller plants is recommended. 

Officials are citing the German 
coordination of industry which re- 
sults in optimum production. It Is 
pointed out that there are but 200 
machine tool builders in Germany 
while Japan has over a thousand. 
By a process of merging it is pro- 
posed to decrease this number to 
400 plants qualifying for special priv- 
ilege on account of superior tech- 
nique and large capacity. 

Another cue taken from Germany 
is embodied in the proposal to com- 
pel machine tool makers to plough 
back a portion of their profits into 
plant expansion and research. The 
present system is like that in the 
United States: companies are un- 


willing to reinvest their earnings 
because of a high tax on profits. 

Employment Increases 

Since the outbreak of the Sino- 
Japanese war three years ago, em- 
ployment in the machinery and tool 
industries has increased 121 per cent. 
A survey by the government Bureau 
of Statistics disclosed that 32,000 
workers have found employment in 
the machinery industry during the 
last six months. This brings the total 
to 462,000. In addition. 407,000 work- 
ers are employed in the shipbuild- 
ing, rolling-stock, automotive and 
aircraft industries. This is an in- 
crease of 24,000 over six months ago. 

Latest balance sheets of the lead- 
ing Japanese machine tool makers 
disclose a uniformly fine profit, with 
no firm paying dividends of less than 
10 per cent. All firm.5 realized profits 
of 30 per cent or better against 
paid-up capital which has left am- 
ple reserves to be ploughed back 
into expansion projects or to be 
written off against depreciation. 
Most firms earned higher profits than 
a year ago. 

Meanwhile imports of machine 
tools, parts and accessories have de- 
creased for the first five months of 
1940. During this period imports were 
valued at $15,116,400, as compared 
with $19,635,200 for the correspond- 
ing period of 1939 


McKenna Metals Co. Decrease 

Prices; Small Buyers Gain 

LATROBE, PA. — The McKenna Met- 
als Co. has announced a new low 
price schedule on standard Kenna- 
metal tools and blanks. The feature 
of the new schedule on standard tools 
and blanks for turning, facing and 
boring of steel castings, forgings and 
bar stock is that small shops get the 
same price as previously available only 
to a few large buyers. There are 
lower tool making charges on standard 
tools, and tools now are furnished 
ground ready for use. The new price 
list is known as No. 4. 

Carboloy Co. Reduces Prices, 

Also Standardizes Carbide Tools 

DETROIT — A sharp reduction has 
been made in the price of carboloy 
cutting tools by the Carboloy Co.. Inc. 
The new price schedule has been 
made pos.sible by economies resulting 
from mass production, together with 
standardization of a simplified line of 
tools comprising but five styles in 
three grades. The new standardized 
line is designed to cover 80-90 per 
cent of all applications of cemented 
carbide tools. The new tools will be 
carried in stock, re’ady for shipment, 
completely ground and ready for use. 
including even the grinding-in of cliip 
breakers on tools designed for ma- 
chining of steel. 

Typical new standard tool at $1.85 
compares with tools previously cost- 
ing $5.04 in lots of one. In quantitie.s 
of 50 or more the tools now cost 90 
cents. This is the sixth price reduc- 
tion on cemented carbide metals since 
1929. Of the three standardized grades 
of tools, one completely new grade is 
for steel cutting and tw'o for cast iron. 
Mass production was given impetus 
when the company put into operation 
its new' million dollar plant in 1939. 
The price reductions apply to special 
tools, tool bits, dies, wear resisting in- 
serts, etc., the extent of the reduction 
depending on the amount of carbide.s 
used in each type. 

NYA Will Soon Launch Training 
Program for Machine Shop Practice 

CINCINNATI— The National Youth 
Administration in this area will soon 
Inaugurate a training program for 
machine shop practice. Funds have 
already been appropriated and equip- 
ment, including lathes, milling ma- 
chines, drills, screw machines, etc,, 
has been purchased. Classes will meet 
in a staggered system to accommodate 
approximately 600 trainees. Instruc- 
tion will be held under the direction 
of several Cincinnati shop executives 
who have been retained by the NYA 
for this purpose. 
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WATCHING WASHINGTON 


Transfer of World War tanks to Canada regarded as initial 
step toward much broader moves to aid the British. House 
will vote on 'bankable contract. ” No merchantship curtailment 

By BLAINE STUBBLEFIELD 


WASHINGTON — About 300 Woiici 
War tanks being sold to Canada “for 
training purposes” occupy an inter- 
national trade status similar to that 
of the old destroyers that were sold 
to England. The value of the tanks 
and the ships is not nearly as im- 
portant cis the political significance 
of their transfer. These .sales are 
regarded as initial steps toward much 
broader moves to aid the British. 

Mr. Roosevelt’s bold sale of the* 
cle.stroyers, on his own initiative, met 
with such general approval that In the 
opinion of some observers, he will be 
encouraged to go farther yet. Specific- 
ally, if the British hold out. they even- 
tually will collide with our Johnsoji 
law', forbidding credit to nations in 
default to us. Pre.s.sure whll be brought 
to make a way around the law. 

Then, as more of Britain’s defense 
plants are bombed out of action, U. S. 
sales of munitions and supplies to 
England will increase, and (here will 
be a demand for more of our w^ar 
ships to convoy the shipments, The 
next move would be a call for repeal 
of our neutrality law. so that our 
ships could deliver supplies to Britain. 

Incidentally, some Army officers ad- 
mitted that while the old tanks being 
sold to Canada are too slow and 
ob.solete to meet other tanks in battle, 
they might be worth their freight to 
England to serve a.s “mobile pill 
boxes.” Again incidentally, announce- 
ment of the sale to Canada was made 
by a Congres.sman. while the War 
Department had nothing to say of- 
ficially, which indicates a deplorable 
lack of team work io the defense 
program. 

Discuss Tin Industry 

Congre.ssmen frequently talk “out 
of turn" these days. They don’t like 
so much autonomous business being 
done by the Administration, the De- 
fense Commission, etc. ThLs time it’s 
Sen. Warren Barbour (Rep.) of New 
Jersey. He says a final decision l.s 
expected soon on details of a fed- 
erally-financed tin industry for de- 
fense. The Government would aid 
the setting up of smelters to process 
Bolivian ore. The matter i.s being 
discussed privately by the Defense 
Commission, RFC, and members of 
the smelting Industry. But officials in 
other government agencies in charge 


of metallurgy, meanwhile, say there 
i.s no shortage of Lin and none in 
prospect. The price .situation is satis- 
factory too. they say. One of them 
iyidicated that Sen Barbour was try- 
ing to get some tin smelters located 
in New Jersey. Anybody interested in 
tin will do well to keep a close eye 
on Washington for a w'hile. 

Bankable Contract Plan 

Legislation that would permit cori- 
( radars to assign their claims against 
the Government to lending agencies 
a.s .security for loans for plant ex- 
pansion and equipment, has been ap- 
proved by the Hou.se Judiciary Com- 
mittee and now goe.s to a vote before 
the House. It still has to be pa.ssed 
on by the Senate. This legislation is 
wanted by the Admiiustration to im- 
plement a “bankable contract” plan 
proposed by the Defense Commission. 
RFC, ami Army and Navy Jointly. 
Under the plan, if and when Congress 
approves, any contract with Llie Gov- 
ernment for $3,000 or mme may be 
assigned to a federal or private lend- 
ing agency as .security on a loan, to 
be amortized in five equal annual 


NEW GOVERNMENT PLANT 

WASHINGTON -- Savage Arms 
Corp. has agreed to operate a 
machine gun plant for the gov- 
ernment. The plan i.s to Install 
$17,600,000 worth of government- 
owned tools, in the present Sav- 
age plant, after which quantity 
contracts for production will be 
awarded to the company. Mean- 
while slow progre.ss is being marie 
in getting the 70 or so govern- 
ment - owned pj'ivate - operated 
munitioms plants underway (the 
S.avage plant Is only the fourth), 
and the list is .still being continu- 
ally modified. The latest change 
reflects lealizalion that aerial 
bombardment is becoming a sub- 
stitute for artillery barrages. 
Although the number of TNT 
and smokeless powder plants have 
been about equal, the present 
schedule of TNT plants has now 
been upped from four costing 
$42,000,000 to FPerhaps six bigger 
plants casting something like 
$ 100 , 000 , 000 . 


payments. This procedure, it is ex- 
pected. will greatly facilitate the de- 
fense program by enabling manu- 
facturers to equip theTuselves to bid 
on government requirements nr to 
sub-contract to other con tractor, s. 

No Curtailment ol Merchant Ships 

Asked by Amt^riuan Machinist 
whether their merchant .ship building 
program might be curtailed for lack 
of yard space, due to the Navy's huge 
construction orders, officials of the 
Maritime Corninis.sion said they ex- 
pected little trouble. They explained 
that most of theli' merchantmen 
building arc in yards not engaged in 
naval construction. In some cases, 
where cominercial and naval build! ng.s 
are both under way in the same yard, 
(he merchant ships will be fini.shed 
and no more will be haid down Lhore. 
The additional load pushed on the 
commercial yards by Navy expansion 
will be taken on by const ruction of 
additional way.s. There are a few 
World War yards that could be re- 
habilitated. but in mo.st cases new 
yard.s would be cheaper. A few new 
yards may have to be built. The 
Comml.s.sion has been making ready 
for a shift T'ver .since the big navy 
program showed on the horizon. 
Twelve C-3 cargo sliips have jusl been 
ordered at a cost ol $37,000,000 bring- 
ing the total of ve.ssels under con- 
struction or oi’der by the Commission 
to 174. 

Enigma — Madden's NIRB Job 

Presumab’y tt)f Pvpsidenl is ap- 
proaching prospects who, presumably, 
arc turning down the ofTer of the 
Madden hot seat on the Labor Rela- 
tions Board. Dr. William Leiser.son 
told Amehican Machinist that he and 
Edwin S. Smith are functioning as a 
Board majority, since Madden’s term 
expired August 26. Asked what hap- 
pen.s when he and Smith disagree. 
Dr. Leiserson said, “Nothing hap- 
pens.” and left us to form our 
own opinion. Asked what he would 
do if Madden were reappointed. Dr. 
Leiserson said he couldn't answer. 
The talk of this town i.s that FDR Is 
under CIO pres.sure lo reappoint 
Madden, and that he would do it if 
the pyrotechnic Mr. Sinith would re- 
sign, making a spot for a third 
member who would be sympathetic 
with the moderate Leiserson. But 
Smith won’t walk the plank. Even 
If the Board is made moderate by 
appointments, the NLRB will not 
function that way until and unless a 
lot of its subordinate radicals are 
removed. Nathan Witt, secretary, Is 
one that Ls tagged to get the axe. 
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Military Service For All Will Reduce Machine 
Tool Production, Say Canadian Industrialiets 


PUNT DRAFT NOT LIKELY 

WASHINGTON — The Senate- 
House conference committee has 
aRreed on the army consbrlpt bill. 
It Is thought by observers here 
that the amendment allowin'? 
seizure of plants by the President 
was a pplitical gesture which will 
enable Congressmen to answer 
constituent complaints against 
drafting with: "Yes, but we 
drafted business too ” To bear 
this out the plant draft amend- 
ment has since been modified. 
The President can act now only 
when danger is imminent and 
when other sources of supply fail. 
Plants cannot be seized outright 
but may be taken and operated 
on a rental basis. 


MONTREAL — Canadian Industrialists 
are greatly opposed to the govern- 
ment’s decision to exempt no one 
between 18 and 35 from compulsory 
military training. Although 30,000 men 
in the 21 -age group have been called 
up for the 30-day training period, 
employers, backed by the govern- 
ment’s labor department, vehemently 
contend that, unless certain exemp- 
tions are made, war materials may 
not be delivered on schedule and the 
entire wartime industrial program 
may be thrown out of gear. 

Most of the established industries 
working on war orders, however, are 
well situated as regards substitutes 


and reserves of trained men The 
companies which are particularly ob- 
jecting are the newer war industries 
such a.5 aircraft. Machine tool makers 
are also objecting strenuously as a 
shortage of skilled workmen already 
exists in this industry. Tlie final 
decision awaits the action of the 
Prime Minister and his cabinet. They 
may rescind the order. 

Up to the end of Augu.st the gov- 
ernment had made commitments 
totaling $165,000,000 for construction 
of new plants which are scheduled to 
have an annual productive value of 
$800,000,000. Canadian government 
purchases have exceeded $300,000,000, 
and Canadian purchases for Britain 
have amounted to $85,000,000. a total 
of $550,000,000 for the eleven month.s 
that Canada had been at war. 

More Plants Authorized 

This month the government has 
already authorized the construction 
of three more plants at a capital 
commitment of another $17,500,000 
The plants, which will be m produc- 
tion next year, include an $8,000,000 
chemical plant in Alberta, a $7 - 
000,000 gun plant and a $2,500,000 
rifle plant The chemical plant will 
be operated by the government owned 
Allied War Supplies Corp and the 
rifle plant will be administered by the 
newly created government owned 
Small Arms. Ltd. The gun plant is 
scheduled to have an annual output 
of $40,000,000 to $60,000,000 Allied 
War Supplies Corp. will also ad- 
minister the previously committed 
$50,000,000 chemical and explosives 
plant. Sorel Industries Ltd., estab- 
lished in 1939 to make 25-pounder 
guns for Britain, has been taken over 
by the government, which will spend 
$5,000,000 to equip the plant for the 
production of naval guns 

Britain continues to give new orders 
for Canadian Hurricanes. Since the 
original experimental order for 60 
Hurricanes several months ago, 
Britain has increased the number 
ordered to 600 at an approximate 
total cost of $18,000,000. 

The following contracts have been 
awarded recently: Aircraft supplies. 
Canadian Pratt & Whitney Aircraft 
Co Ltd., Longueuil, Que., $169,973; 
Packard Motor Co., Detroit. Mich . 
$2,582,087; British Aeroplane Engines 
Ltd., Windsor, Ont., $34,204. Mechani- 
cal transport, Ford Motor Co. of 
Canada, Ltd., Windsor, Ont., $111,- 
503; Kelsey Wheel Co. Ltd., Windsor, 
Ont., $25,210. Machinery and tool.s, 
T. E. Ryder Machinery Co., Montreal. 
$13,880; Bausch and Lomb Optical 
Co., Rochester, N. Y., $157,429. Muni- 
tions, Defense Industries, Montreal, 
$170,386; Dominion Arsenal, Quebec, 
$560,807. 
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INSIDE DETROIT 

Ford will build Pratt & Whitney engines at the rate of almost 
one per hour; to save time Ford also will build many of the 
machine tools required. Chevrolet plans for 1,100,000 cars 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT — In connection with lU 
program to product; Pratt & Whitney 
engines for the government, Ford has 
already broken ground for a two-story 
600,000 sq. ft. plant adjacent to the 
liuge tool and die plant in the Rouge 
Construction will be completed within 
100 days, and the plant may produce 
motors within eight months. To save 
tooling-up time, the Ford toolroom 
will build many of the machine-tools 
required Since many of the engine 
partvS will be small, the Ford-biult 
equipment will be of miniature size 
such as now in use at the Willow 
Run lock plant and the plastics de- 
partment in the Rubber plant 

P"ord officials believe that they can 
produce fifteen Pratt & Whitney en- 
gines in two shifts, or practically one 
per hour. 

The Ford twelve-cylinder liquid- 
cooled aviation motor may soon reach 
the tooling-up stage. A high official 
stated that: (1) tooling up for a 
projected new plant in the Rouge may 
soon commence, (2) motors will prob- 
ably be in production within a year to 
eighteen months, (3) the plant will 
be equipped to produce Ford aircraft 
motors in larger volume than the 
Pratt &i Whitney undertaking, (4) 
Ford will go ahead with these plans 
although the motor has not been ap- 
proved by the Army, and Air Corps 
tests can not normally be completed in 
less than a year, (5) the liquid-cooled 
motor Ls strictly a Ford design Which 
will be manufactured along proved 
Ford engine building practices. (6) no 
attempt has been made to copy the 
Rolls-Royce or Hispano-Sulza design-,, 
and (7) the Highland Park plant is 
unsuitable for aviatioo -engine produc- 


Ford's preview wa*s more elaborate 
than in recent years. On Sept. 11, 200 
preview guests were taken from De- 
troit to the River Rouge dock on 
chartered boats, then transferred to 
seat-equipped railway flat cars and 
hauled through the Rouge plant In 
comfort. Besides a novel view of 
manufacturing operations, newspaper- 
men were made acquainted with the 
possibilities of the Ford plant in na- 
tional defense. Chrysler, which has 
concentrated its major styling and 
mechanical changes iir Dodge. DeSoto 
and Chrysler cars, previewed those 
lines on Sept. 12. The Chryslers wdll 
be announred this weekend. Packard 
wound up the season by showing Its 
new models at its proving grounds at 
Utica, Mich. 

Ford Six Dropped 

Ford products, as reported previ- 
ously, represent continued evolution 
of the body design principles utilized 
by that manufacturer in the past few 
years, but the 1941 models can be 
called new, not merely revised. The 
Ford will be offered in two serle.s, de- 
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NEW PARTS FOR FENDERS 

DETROIT — Front fenders with 
replaceable elements avIU be 
featured on at least two lines for 
1941. As seen on Oldsmoblle the 
lower half of the fender, from the 
center of the larnphouse to the 
rear skirt, consists of two stamp- 
ings bolted to the upper half, and 
with the horizontal Joint con- 
cealed by a chromium-plated 
molding. Ford is expected to use 
the same principle, Fenders have 
become such deep-drawn, niaSwSivc, 
affairs that manufacturers evi- 
dently are trying to save die cost, 
bedsides giving Uie motorists a 
break when jitterbug drivers 
crumple expensive sheet metal 


luxe and super deluxe. Both will be 
powered with the 85 hp V-B engine 
The six-cylinder engine is definitely 
‘ out And the Ford will not be offered 
with an option of the 95 hp. V-B 
engine 

Ford bodies have been widcuied as 
much as 7 in. While a narrow run- 
ningboard is still visible, the actual 
body width closely approximates that 
associated with the Torpedo design, 
although Ford will definitely not fol- 
low the Torpedo trend, Glos.s area has 
been Increased about four square feet. 
An exceptionally large curved rear 
window follows the body - contour. 
Longer wheelbase and improvements 
in springing and shock absorbers pro- 
mote an improved ride 
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Lion because of the problems involved 
in trucking materials and parts fab- 
ricated in Rouge primary producing 
divisions. 

Chevrolet Is Conservative 

Press previews of 1941 models arc 
over, and most makes will be seen by 
the public befort' the end of Septem- 
ber. Chevrolet showed 1941 lines with 
marked style advances and longer 
wheelbase to newspapermen on Sept. 
10, and has scheduled the public an- 
nouncement for Sept. 21. A goal of 
1,100,000 units for 1941 has been an- 
nounced by Chevrolet, which certainly 
is a conservative statement in view of 
the fact that many were produced in 
1940, and Alfred Sloan predicts a 10- 
20 per cent gain for the Industry. 



Is the iuitoimitic haring apparatus used in nuichin- 


Mechanical Giant 

ing the Lincoln-Zcphyr engine block. In one simft operation this machine 
establishes si mid i an eons I y the 75-degrcc angle jor all 1 2rylinders oj the 
I -type engine. If is accurate to within 1/1 ,000 of an inch 
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The Mercuiy will also be wider and 
longer, have Improved springing and 
shock absorber control, but will again 
be powered with the 95 hp V-fl en- 
gine Faster acceleration is obtained 
through an Improved transmission 
Six body types, including a new coupe 
and a Lstation wagon, will be olfeied 
in the Mercury line 

The Lincoln Zephyr will be built in 
lour body types— sedan coupe, 6-pas- 
senger club coupe, and a convertible 
coupe Four coloi options will be of- 
fered In upholstery and trim Dooi 
latches are push-button operated The 
Lincoln Continental model, first in- 
troduced last year, will include the 
former cabriolet and a new coupe To 
top the line Lincoln will have 13fl In 
wheelbase custom 8-passenger sedans 
and limousines with exceptional room- 
iness This cai is built in the unit 
body and fiame construction evolved 
for the Zephyi Luxury refinements 
such as hydiaulic window lifts will 
be featured 

Approximately 00 lefinements and 
Improvements will be found in the 
Ford, Mercuiy Llncoln-Zephyr and 
Lincoln Continental and custom lines 
A new high note is struck in luxuri- 
ous appointments and interior color 
harmony Plastics play a large part m 
decorative effects achieved in the m- 
terior, while a greater amount of rust- 
less steel and chromium plated mold- 
ings embellish the exterior 

New Airflow Chrysler 

From 1934 to 1937 Chiysler built the 
Airflow and it has since greatly In- 
fluenced automobile body design Al- 
ways proud of the original Airflow 
Chrysler is now leady to announce a 
new Airflow line, which is a notable 
advance over its namesake The 1941 
cars are wldei os much as m 
longer and in lower than last 
year Much of the additional roomi- 
ness has been achieved below the 
window line The body bells at thks 
point, giving lise to the term 'space- 
flared Thus the edge of the front 
seat Is approximately five feet wide oi 
greater than the original Airflow 

Chrysler offeis four lines foi 1941 
in 26 model'=5 ~ the Royal and Windsor 
sixes the New Yoiker and Crown 
111 26 models- the Royal and Windsor 
models meosuie 210 in over-all, are 
powered with a larger 112 hp "Spit- 
fire” engine 

Mechanical unpiovements Include 
a multiple-jet carburetor to increase 
horsepower and economy and a new 
type of thin-babbitt main and crank 
shaft bearings claimed to increase 
bearing life up to 500 per cent The 
frame, said to be the strongest and 
mast rigid ever used In a Chrysler 
car, Is a double channel type, two U- 
^haped girders being welded together 
to form the side lail This construction 
permits omission of the X-member 
The front cross member is a box sec- 
tion, welded and riveted to side rails 


Crowell Reelected President 
of Army Ordnance Association 

WASHINGTON— Brig Gen Benedict 
Crowell special consultant to Secre- 
tary of War Henry L Stimson, has 
been reelected president of the Army 
Ordnance Association Gen Crowell 
was a founder of the association 
twenty-one years ago and has seived 
as its president continuously since 
He was Director of Munitions in the 
Woild War Cabinet of President Wil- 
son and was the Assistant Secretary 
of War under Newton D Baker Gen- 
eral Ciowell IS piesident of the Cen- 
tral National Bank of Cleveland 
Elected vice-presidents of the asso- 
ciation were Col William W Cole- 
man chairman Bucyius-Erle Com- 
pany Milwaukee, formerly special as- 
sistant to the Chief of Ordnance, U S 
Aimy, and Col Frederick H Payne of 
Greenfield, Mass , Assistant Secretary 
of War under Piesident Hoover and 
now chief of the Haitford (Conn ) 
Ordnance DLstrict 
Elected dlrectois of the association 
were Col Frank A Scott of Cleveland 
first chairman of the General Muni- 
tions Board and organizer of the Wai 
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Industiles Board in the World War, 
Colonel Robert P Lamont, New York 
Secietary of Commerce under Presi- 
dent Hoover, and Col James L 
Walsh, New York consulting engineer 
first secretary of the Association and 
founder of Its journal 
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Chief Executive 


NAMES in the NEWS 


K T. Keller, president of the 
Chrysler Corp , became chief execu- 
tive of the corporation as the Board 
of Directors voted to discontinue the 
office of chairman of the board Mr 
Keller had been president for two 
years since Walter Chrysler became 
ill in 1938 Herman L Weckler, vice- 
president and general manager, was 
elected to the board to fill the va- 
cancy 

William S Knudsen, president 
General Motors Corp , has tendered 
his resignation as president in ordei 
to devote hmiself completely to his 
governmental duties as a member of 
the National Defense Advisory Com- 
mission Mr Knudsen had been on 
leave of absence from General Mo- 
tors since June 1, 1940 

C L McCuen, vice-president, was 
elected a member of the Administra- 
tion Committee, and Harley J Earl, 
director of the corporation’s styling: 
section, was elected a vice-president 

J F Brown, formerly chief engi- 
neer of South Woiks, has been ap- 
pointed construrtioii engineer for the 
Chicago District of the Carnegie Illi- 
nois Steel Corp A J HuLse ha.s been 
named to succeed Mr Brown as chief 
engineei Mr Brown was first em- 
ployed at South Works m 1904 in 
the civil ongineeiing department Mi 
Hulse enteied the seivlce of the cor- 
poration in 1936 as assistant chief 
engineer at South Works 

Celebrates 65th Anniversary 



HARRY WILSON. SR. 

Harry Wilson, Sr., who Is a tune- 
keeper at Jessop Steel Co., Wash- 
ington, Pa., io now celebrating his 
65th year of combined service with 
the company, and its one-time par- 
ent concern. Jessop of Sheffield. Mr. 
Wilson is the fourth direct descend- 
ant of WilsoriiS who have worked 
continuously for Jessop from 1774 to 
the present time, and is the father 
and grandfather of foui Wilsons now 
employed by the American Jessop 


New Board Member 



HERMAN L. WECKLER 


Ciuiiles L Clarke was made su- 
perintendent of yards and tianspor- 
tation He has been employed at 
South works since 1896 when he 
began as a switchman Howard C 
Brown has been named assistant su- 
perintendent of yards and transpor- 
tation to succeed Mr Clarke 

Roy Hunter and P Robert Foscid 
have been named to the sales forec 
of Gisholt Machine Co . MadLSon 
Wls Both men will handle the com- 
plete lim of Gisholt turret lathes, 
automatic lathes and balancing ma- 
chines Mr Hunter will be in charge 
of the Cleveland office while Mr 
Forseid will make his headquarters 
at Philadelphia 

George A Mohr ha.s been elected 
secretaiy of the Boye & Emmes Ma- 
chine Tool Co of Cincinnati. Ohio 

George M Class foimerly chief 
engineer of the Gisholt Machine Co , 
of Madison, Wis , ha.s recently been 
elevated to the post of vice-president 
in charge of engineering Mr Class 
has been a member of the Gisholt 
oiganization for 16 years 

Milton P Higgins, resident man- 
ager of the Electric Furnace plant 
of the Norton Co at Chlppawa, Out , 
for the past two years, has been 
transferred to the Worcester head- 
quarters a^s assistant manager. 

S P Broome, special representa- 
tive of the Crucible Steel Co of 
America, has been appointed to co- 
operate with the National Defense 
Advisory Commission. Mr Broome 
will conduct liaison work between 
the company and the Commission 

Warner G Tilsher has been ap- 
pointed Factory Manager of the Tay- 
lor-Wlnfield Corp Mr. Tilsher has 
been active in the development and 
manufacture of aircraft, streamline 


K. T. KELLER 


trains and othei light weight struc- 
tuies In 1931 he designed the first 
airplane rompletelv fabricated by 
spot welding 

C W .SA^eeney ha.s been named 
in charge of the Bunting Brass Si 
Bronze Company's operations on the 
Pacific Coast 

Carl H Youngdahl has been ap- 
point ed assistant superintendeiU of 
Ihe power production division of Car- 
negle-IllinoLs Steel Corporation He 
has served as division engineer In 
chaige of operation maintenance and 
construction since 1928 Russell W 
Davy who succeeds Mi Youngdahl. 
received (he past of coustruction en- 
gineer after serving in various capaci- 
ties in the Civil Enginepiing Depart- 
ment 


BUSINESS ITEMS 


L & J Press Corp Is taking over 
the business of the Loshbough-Jor- 
dan Tool & Machine Co . Elkhart, 
Ind The business consists of the 
manufacture and sale of the L & J 
Punch Presses ’ 

Sterling Pump Corp , Hamilton, 
Ohio, has purchased the turbine 
pump business of RooUs-Conners- 
ville Blower Corp of Connersville, 
Ind Sterling will manufacture and 
sell this line of pumps in the fu- 
ture under their name 

Reliance Electric & Engineering 
Co Cleveland, Ohio, ha.s opened a 
sales office in Houston, Texas Frank 
A Denison, Jr, has been appointed 
district manager. 

Carnegie Illinoi.s Steel Coip has 
reached a settlement with the Cold 
Metal Process Co concerning patent 
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llilMaLion which involved the ^o- 
called Steckel patents for equipment 
and proce^es for rolling in the cold 
reduction of steel products. By the 
agreement Carnegie and other sub- 
sidiaries of the United States Steel 
Corp. are licensed to operate under 
the patents for royalties set out in 
the settlement. 

W A. Schofield has been appointed 
Michigan representative of the Metal 
Carbides Corp., Youngstown, Ohio 

Stanley W, Sparks and C Nelson 
Sparks have organized the Spark.s- 
Simplex Machinery Corp , Norwalk, 
Conn. 

Patents for the manufacture of 
steel by the Bessemer Flame Control 
proces.s have been granted Jones & 
Laughlln Steel Corp., Pittsburgh, Pa 
Patent applications covering Besse- 
mer Flame Control have also been 
filed in many foreign countries. 

Liberty Planer & Mlg. Co., Hamil- 
ton. Ohio, has been formed to suc- 
ceed the Liberty Machine Tool Co. 
The new company will manufacture 
the complete line of Liberty double 
housing, open side and convertible 
planers. Harry A. Dingeldein and H. 
R. Ryan have been named president 
and vice-president respectively of 
the new organization. 


PLANT EXPANSION 


Grumman Aircraft Engineering 
Corp., Is planning a new factory 
building which will cost between $1,- 
000,000 and $1,500,000. 

Glenn L Martin Co., Baltimore, 
Md., has launched the first of a se- 
ries of factory additions which Is 
expected to bring its total floor space 
to around 3,000,000 sq ft A huge 

72BI 


Factory Manager 




WARNER 0. TILSHER 


expansion of the Middle River group 
will immediately add nearly 400,000 
sq It to the present 1,263,000 fi- 
nanced with the company’s own 
fund.s. 

Chain Belt Co., Milwaukee, Wis., 
Is planning to erect a two-story ad- 
dition to its plant 

Cincinnati Bickford Tool Co . has 
filed plans for a plant addition to 
cost $140,000 

Jacobs Mfg. Co., Hartford, Conn . 
has begun construction of its new 
$350,000 plant in Elmwood, Conn. 


OBITUARIES 


Gus F. Lirien, 62. president and gen- 
eral manager of the Liden Mfg. Co , 
Lansing, Mich,, died recently follow- 
ing an illness of two months. Mr. 
Liden was connected with the Lin- 
dell Drop Forging Co. until 1928 
when he organized the Liden Mfg 
Co. 

Robert Thomas Walsh, superintend- 
ent of the Pequonnock Foundry, 
Bridgeport, Conn., died last month. 

Dr. Lester P. Breckenridge, B3, Pro- 
fessor Emeritus of Mechanical Engi- 
neering at Yale University, died re- 
cently. Dr. Breckenridge was at one 
time vice-president of the American 
Society of Mechanical Engineers, a 
former vice-president of the Western 
Society of Engineers, Chairman of 
the Super-Power Survey in 1920, and 
a member of the World Power Con- 
ference. 

George C. Newell, Brown & Sharpe 
employee for over 35 years, died re- 
cently after a brief Illness. Mr. Newell 
who was in the Screw Machine Mfg. 
Dept, when he joined the organiza- 
tion in 1905, had assumed the duties 


A 


of supervising purchasing of plant 
equipment In 1939, which position he 
held at the time of his death. 

Walter C. Marmon, 60, a pioneer 
automobile manufacturer, died re- 
cently. Mr Marmon was formerly 
chairman of the board of the Mar- 
mon-Harrington Co., manufacturers 
of trucks and tractors since 1931. 

John Penton, 78, chairman of the 
board of the Penton Publishing Co. 
died at his home in California last 
week. Mr Penton started publication 
of The Foundry in 1892. He organized 
the Iron and Steel Press Co. in 1901 
It became the Penton Publishing Co. 
in 1904, and published Steel and other 
iron and steel trade publications 


MEETINGS 


American Gas Association Annual 
Convention Atlantic City. N. J. Week 
of Oct 7 

National Metal Exposition, Cleve- 
land, Ohio Cleveland Public Audi- 
torium Oct 21-25. 

American Society ol Mechanical 
Engineers Fall Meeting Spokane, 
Wash Sept 3-6. 

National Association of Foremen 
Annual Convention. Hotel Gibson, 
Cincinnati, Ohio. Sept 26-29. 

National Safety Congre.ss and Ex- 
position. Stevens Hotel, Chicago, 111, 
Oct 7-11. 

Society of Automotive Engineers 
National Aircraft Production Meeting 
Hotel Biltmore, Los Angeles, Calif 
Oct. 31-Nov. 2. 

American Society for Metals. An- 
nual convention Hotel Statler, Cleve- 
land, Ohio. Oct. 21-25. 

American Welding Society. Annual 
convention. Hotel Cleveland, Cleve- 
land, Ohio. Oct. 20-25, 

The Wire Association. Annual con- 
vention. Carter Hotel, Cleveland, 
Ohio. Oct. 17-23. 

American Society of Tool Engi- 
neers. Semi-annual convention. Cin- 
cinnati, Ohio. Oct. 17-19. 

American Gear Manufacturers As- 
sociation. The 23rd semi-annual con- 
vention. Skytop Lodge. Syktop, Pa. 
October 14. 15 and 16, 1940 

Society of Automotive Engineers ' 
National tractor meeting, Schroeder 
Hotel, Milwaukee, Wis., Sept 24-25 
Annual dinner. Hotel Commodore. 
New York. N Y., Oct. 14. 
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SHOP EQUIPMENT NEWS 


Improved External Cylindrical Lapping Machine 

Permits Quick Change of Operating Set-Ups 


An unproved design of Its Model A 
lapping machine, incorporating sim- 
ple and convenient adjustments to 
permit quick changeover to various 
types of work, has been made avail- 
able by A. P, Schraner df Co , Payne 
Ave. df E 33rd St , Cleveland, Ohio 
This machine is suitable for lapping 
external cylindrical surfaces on 
straight shafts, crankshafts, and plain 
bearings on many parts used In auto- 
motive, aircraft, machine tool and 
other industries 

Machine consists of a welded 
steel base of box construction 
This base contains the hydraulic 
pump, piping, valves, clutch and elec- 
trical control panel Headstock and 
tailstock are mounted In the pan 
the tailstock being adjustable later- 
ally to accommodate different lengths 
of work Headstock spindle is oscil- 
lated laterally with about 
movement by a back geared drive to 
the cam Tailstock has a spring cen- 
ter A cross rail, mounted at the rear 
of the base, carries the lapping heads 
These heads are adjustable laterally 
and are arranged to take inter- 
changeable lapping shoes foi various 


sizes of work Machine ls fully hy- 
draulic, with solenoid operated clutch 
and valves, and Ls equipped with 
pushbutton control Main drive mo- 
tor, as well as the coolant sump, 
pump and nUei airangement, is 
mounted on the base at the rear 
Paper or cloth abiaslvc of suitable 
grit IS earned on spooLs at the front 
of each lapping head For each piece 
to be lapped the lequired amount of 
fresh abrasive ls automatically fed 
into the lapping shoes and the u.sed 
abrasive removed, theieby providing 
identical conditiuiLs foi continuous 
production A production rate of from 
150 to 250 pieces per houi can be 
obtained, depending on the type ol 
job Fhilsh obtainable Ls of I he ordei 
of 2 to 3 inicio-inches 

Vertical Spindle Disk Grinder 
Made Available by Hanchett 

Haiichett Mfg Co , Big Rapids, Mich , 
has developed a new vertical spindle 
disk grinder Identified as the No 
153, thib machine employs a grinding 
disk 1 in thick, which Ls made up in 



eight seetiuns These sections are 
attached to a steel plate by means of 
filister head screws passing through 
oi>cnings In the abrasive which is 
vulcanized to linn steel plates The 
steel disk plate is attached to a wheel 
flange 34 in In dlametci and 4 In 
thick 

Wheel spindle is mounled In pre- 
loaded picclsion ball bearings and Is 
driven through V-belts by a 25-hp 
vertical motor located within the ma- 
chine base Bpindle speed Is 436 
rpni Grinder can be arranged foi 
wet grinding, if desired 

A rugged oscillating type of wheel 
dresser Is built into the machine 
Passing from the outside of the disk 
to the center, it makes it easy to 
maintain a true grinding surface at 
all times. Wheel dre^sser arm Ls en- 
tirely clear of the machine while 
woik is being ground Openings be- 
neath the grinding disk.s are pro- 
vided for attachment to the dust ex- 
haust system Approximate weight of 
the machine is 7,500 lb 

Brown Precision Bench Lathe 
Has Quick-Change Belt Drive 

The Model SP 9-ln swing underneath 
drive bench lathe made by Brown 
Machine Co, 14-16 N. May St, Chi- 
cago, 111 , is suitable for screw cutting 
and other precision operations 
Mounted on a steel cabinet bench, 
this lathe as illustrated is provided 
with a headstock having a 1-ln collet 
capacity spindle mounted on two 
large double Timken bearings. With 
this construction, it is possible to take 
heavy cuts without chattering 

Steel cabinet bench is of all-welded 
construction and has three drawers 
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American Broach & Machine Co , Div 
of Sundstrand Machine Tool Co Ann 
Arbor, Mich, has developed a special 
broaching machine to finish broach 
the half-round slots in differential 
cases of various sizes Machine em- 
ploys the surface broaching princi- 
ple, having four stations, with two 
fixtures at each station 

A permanent tooling set-up is made 
possible with two fixture stations on 
each side of the machine Any one 
of four differential case halves mak- 
ing up two separate differential case 
assemblies can be finished without 
any tooling changeover 

Machine itself, Identified as the 
Model 4HC-1B horizontal broaching 
machine comprises a fabricated base 
containing the oil reservoir, coolant 
reservoir, coolant pump, hydraulic 
pumping unit, valving and motor 
An Inclined trough conveys chips to 
one corner of the base where they 
are conveniently removed Four ma- 
chine slide units are provided, one 
on each of the four sides All four 
cylinders are connected to the hy- 
draulic pump unit, with the design 
such that any one side of the ma- 
chine may be operated independently 
and two adjacent sides operated sim- 
ultaneously by two different opera- 
tors Separate machine control is pro- 
vided for each cylinder slide assem- 
bly. 

Specifications normal capacity, 4 
tons, each cylinder, cylinder diam- 


on one side and one in the middle 
Automatic belt shifter shifts belt on 
three-step pulley without the neces- 
ity of first slackening it Change 
gears are furnished to give a thread- 
cutting range of 4 to 40 threads per 
inch 

With a countershaft speed of 255 
rpm spindle speeds of 38, 61, 102 
208, 334 and 565 rpm are possible 
Bed lengths of 36, 42 48 and 60 in 
provide center distances of 10 22 28 
and 40 in Approximate shipping 
weights are 800 825, 850 and 900 lb 


eter, 5 m , broaching speed 18 ft 
per mm , return speed, 28 ft 
per min , cylinder stroke, IB in , 
over-all height 50 in , net weight 
with tooling 10 000 lb , and operat- 
ing space required 14x14 ft 

Portable Acetylene Generators 
Available in Four Capacities 

Marquette Mfg Co , Minneapolis 
Mmn has mode available four port- 
able acetylene generators ranging in 
capacity from 12 to 50 lb In addi- 
tion to economy of operation these 
generators offer the advantages of 
small size and convenient handling 
Operation is said to be very simple 
Filling is accomplished easily by 
loosening four wing nuts lifting the 
hopper from the generator and plac- 
ing it bottom side up on the floor 
Carbide is added through the open- 
ing provided Twelve gallons of 
water are then placed in the main 
tank Hopper can then be replaced 
and tightened down and the genera- 
tor is ready for service Charging is 
begun by lifting the handwheel at 
the top of the hopper Charging 
rate can be adjusted by turning the 
wheel Generator is entirely auto- 
matic thereafter An observation 
window permits the quantity of re- 
maining carbide to be noted 
Safety features include an inter- 
locking bar to insure that no pres- 


sure exists in the generator before 
removing the carbide filler cap, a 
water seal tank to wash the acetylene 
and act as a hydraulic safety valve 
in the case of backfire and a flash- 
back valve and blow-off valve 
The No 512 model holds 12 lb of 
carbide and 12 gal of water, stands 
40 in high, weighs 95 lb and pro- 
duces 24 cuft per hr The No 515 
holds 15 lb of carbide, 17 gal of 
water stands 50 in high weighs 96 
lb and delivers 30 cu ft per hr The 
No 530 holds 30 lb of carbide and 
33 gal of water, stands 61 in high, 
weighs 123 lb , and produces 60 cu ft 



per hr The No 550 holds 50 lb of 
carbide, 55 gal of water, stands 69 
in high, weighs 177 lb and delivers 
up to 100 cu ft of acetylene per hr 

Boice-Crane Expands Lina ef 
“Halmat-Haad" Drill Prassas 

Boice-Crane Co , 1730 Norwood Ave , 
Toledo, Ohio, has added several new 
models to Its "Helmet-Head" Ime of 
drill presses with completely Inclosed 
drives Additional models Include 
single and multiple spindle floor 


Special Broaching Machine Finishes Half-Round Holes 
In Various Sizes of Parts Without Tooling Changeover 
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type^, Morse taper spindle types, and 
an extensive range of slow-speed 
models having five speeds from 425 
to 3,340 r.p.m. in both single and mul- 
tiple bench and floor types. 

Also added to the “Helmet-Head" 
line are several new high speed tap- 
ping machines. Separate drill press 
heads, columns and column flanges 
have also been made available for 
building up low-cost special drilling , 
reaming and tapping tools. 


An unusual advantage is claimed for 
the No. 2 turret screw machine 
offered by Simmons Machine Tool 
Corp.. Albany, N. Y.. in the “Micro- 
Speed” drive unit which provides 
1,000 spindle speeds at the twist of a 
handwheel. Built into the niachine 
base, this unit enables the operator 
immediately to select the best spindle 
speed for the stock being machined. 

Designed for rapid production, this 


Chicago Pneunatic Wreaches 
Eaploy “Power-Vane" Motors 

A line of reversible pneumatic 
wrenches developed by Chicago Pneu- 
matic Tool Co., 6 E. 44th St., New 
York, N. Y., employs a slow speed 
“Power- Vane’' rotary motor which Is 
simple in design, efficient in ope’*atioii 
and economical in maintenance. 
These wrenches have no gears or 
resilient members in the driving unit. 
Light In weight and having a short 



'1 


. . t 

over- all length, these tooLs are said 
to be extremely easy to handle. Three 
models, the Nos. 344-R, 349-R and 
360-R, handle bolts of % and li. 
in respectively. 


machine has a spindle mounted on 
Timken tapered roller bearings and 
has all bearings for sliding members 
accurately hand scraped. Head Is cast 
solid with the bed to insure greate.st 
rigidity. Turret Is provided with six 
tool holes, arranged to hold tools 
with or without shanks. 

All levers are within convenient 
reach of the operator. On the head- 
stock Is a long lever for operating 


automatic chuck and bar feed, giving 
maximum leverage for closing collets. 
Cut-off Is operated by a lever, al- 
though screw feed can be furnislied. 

Specifications: swing over bed. 14 
In.; swing over cross slide, 6 In.; auto- 
matic chuck capacity-round. 1 in., 
square, in., hexagon. Th in. Hole 
in plunger Ls in. In diameter; that 
through the spindle Ls I'/i In. Net 
w^eight of the machine is 1,600 lb. 

Faster Stanping Possible With 
Double-Floating Safety Holder 

A double-floating box -type safety 
holder offered by M. E. Cunningham 
Co., 115-117 E. Carson BL., Pittsburgh, 
Pn„ hoc been developed for faster 
and more efficleni marking on hot, 
cold, flat, round, or angular surfaces. 
This holder is said to work equally 
well whether the surface Is rough 
sheared, sawed or ground. 

Holder is constructed with a sleeve 



which levels or holds the floating 
type holder at right angles on the 
surface to be marked. Steel L)rpc also 
floats within the type holder. Because 
both holder and type are held loosely, 
a double leveling action takes place 
when the holder is struck with a 
hammer. Leveling sleeve prevents 
holder from tipping over when In use, 
and at the same time prevents pieces 
from flying in cose one of the stamps 
should break or chip from mtsuse. 
Holder and type are made from 
patented safety steel which will not 
spall or mushroom. 

Max 16-in. Disk Sander 

Suitable for Aircraft Work 

The 16- in. universal floor model 
disk Sander developed by Max Mfg. 
Co., 735 The Alameda, San Jose, 
Calif., has proved of particular value 
to the aircraft Indastry. Capable of 
surfacing wood, metal, plastics and 


Maximum Production from Simmons Screw Machine 

Promoted by Buiit-ln “Micro-Speed" Spindle Drive 
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other materiah» quickly and accu- 
rately, thb aander is simple m de- 
sign and sturdy In construction 
Working unit Is mounted on top of 
a ground steel column which is 
pressed Into a cast iron base Table 
assembly is attached to a worm geai 
mechanism which permits raising or 
lowering the table as required to any 
desired height Table size is pv^xlB in 
and is provided with trunnions and 



types of hand punching lequliemeiiLs 
Center photograph shows hand 
forged press punches which have 
been developed to supplant steel rule 
dies These press dies are forged to 
any practical shape from wear resist- 
ing tool steel and after hardening 
are mounted on a steel backing plate 


Motch & Men V weather Machinery 
Co , W Third & Lakeside Ave , Cleve- 
land, Ohio, has developed a hydraulic 
cold sawing machine designed to 
withstand the severest service Iden- 
tified as the No 3 cold saw this 
machine features a saw carnage of 
e»xtremely rugged construction nme 
speed changes hydraulic feed and 
automatic lubrication 
Saw carriage contains the entiie 
drive to the saw blade A built-in 


foi use in a foot oi power press Dies 
can be detached lor sharpening 
Illustration at the right shows a 
high speed rotary punch for cutting 
round holes in resilient rubber oi 
other pliable materials By tapering 
the cutting edge properly, accurate 
and clean holes can be cut with ease 


ti oiled through a multiple disk clutch 
and brake runnmg in oil operated 
from the front of the machine 
Nine speed changes In geometrical 
piogression are provided ranging 
from IB to 134 ft per min Speed 
change gears are of the spur type 
sliding on hardened and ground mul- 
tiple-spllnc shafts mounted on Tim- 
ken bearings Gearing in the final 
drive train is helical with exception- 
ally wide face 


Motch & Merryweather Hydraulic Cold Sawing 

Machine Intended for Heavy Duty Service 


locks at each end It can be set 
quickly by a large proti actor and 
locked at any angle from 46 deg up 
to 45 deg down A positive 90 deg 
stop permit rapid repositioning of 
the work table 

The Sander is regularly equipped 
with a hp ball bearing repulsion 
Induction motor for either 110 or 220 
volts The machine is also available 
as a bench model 


Hand Forged Steel Punches 

Made Available by Bates 

Hand forged steel punches, for both 
hand and machine use, have been 
made available by H O Bates 
261-257 N Broad St , Elizabeth, N J 
Left-hand photograph Illustrates 
several sizes of round hand forged 
punches and a rawhide mallet used 
with them These punches can be 
furnished for cutting any practical 
shape 01 design Mallet Is made of 
lawhlde washers clamped tightly in 
a cast non handle and is furnished 
in seveial weights to suit particular 
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pump provides lubrication for all 
bearings and gears Mam drive mo- 
tor Is mounted on this carriage and 
is connected to the drive pulley bv 
multiple V-belts Saw lotation is con- 


Base IS of box construction, and 
Includes a cutting compound reser- 
voir as well as an oil reservoir Hy- 
draulic unit and control valves are in 
a separate compartment Hydraulic 
leed provides a stepless variable feed 
and quick return System is of the 
low pressure type Vane hydraulic 
pump is direct driven Motor pump 
and control valves form an integral 
unit inserted in the bed In this unit 
are two adjustable valves, one of 
which limits the total feed pressure 
to the saw carriage, while the second 
insures that the work is clamped prior 
to feeding the carnage Thus the saw 
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blade is protected independently of 
the rate of feed. 

Controls are centralized on a panel 
at the front. Two handles control the 
motion of the saw carriage and that 
of the vertical vise jaw. Other fea- 
tures Include; pressure gage to meas- 
ure feed and clamping pressures, am- 
meter to measure saw blade power 
input, heat-treated alloy steel gear- 
ing and drive shafts, and large ways 

Retrieving Mechanism Improves 
American Broaching Machine 

American Broach & Machine Co , 
Div. of Sundstrand Machine Tool 
Co , Ann Arbor, Mich , has improved 
its Model T-24 three-way broaching 
machine by the addition of a hy- 
draulically operated broach retiieving 
mechanism, thus permitting the 
operator to have both hands free foi 
manipulation of the machine Re- 
trieving mechanLsni is mounted above 
the machine column, having Its own 
shde and hydraulic cylinder, con- 
trolled and timed to operate in propei 
i-elation to the main operating 
cvlinder. 

In operation, the part is loaded 
onto the work bushing and the ma- 
chine cycle started by an operating 
lever Ilie retrieving head carries the 
broach down through the work and 
into the pull-head The main rain 
then automatically begins downward 
ti.wel, pulling broach through the 
work At the end of the stroke trip 
levers in the work table eject the 



work and the nia chine slide begins 
the leturn stioke At the end of this 
stroke the broach ls picked up by 
the retiieving head and automatically 
earned baek to the starting position 
Once the machine is loaded and the 
cycle started, operation is automatic 


‘Micro-Speed” Drive of Simmons Heavy-Duty Lathes 

Provides 1,000 Speeds Without Gears or Clutches 


Maximum flexibility of spindle .speeds 
without any gears or clutches ls 
achieved through the use of the 
‘Micro-Speed” drive on a new line 
of heavy-duty lathes developed by 
Simmons Machine Tool Corp , Al- 
bany, N Y This drive, installed in 


the cabinet- type leg provides a vir- 
tually unlimited variation of spindle 
speeds bv finger-tip control Only a 
.slight twist of the handwheel on the 
headstock gives a wide range of 
speeds Change is instantaneoas 
Headstock spindle is mounted in 



Timken precision tapered roller bear- 
ings It is driven through multiple 
V-belts from the “Micro-Speed” drive 
unit, eliminating all speed -changing 
gears. Motors are integral with this 
unit itself 

Latlie bed Ls of semi-steel. Heavy 
sidewalls with double-walled cross 
girts add to rigidity. Gears In quick- 
change gearbox, quadrant, end gear- 
ing, apron and all feed mechanisms 
are accurately cut from forged steel 
blanks. A separate leadscrew and 
teed lod are provided to pra'eive ac- 
(unicy of the Leadscrew, which Is In 
use only when cutting threads. 

This lathe ts built In le- and IB-m 
size') in the style illustrated, and in 
IB- and 20-in. sizes of an extra heavy 
duty model Specifications, respect- 
ively swing over ways 16, 18, 18 and 
2U in , swung over carnage, 11, 13, 14 
and 15 in , distance between centers 
on 6-fL bed. 30, 30, 28 and 28 In., 
wpight 3.300 3 500 4.300 and 4.600 lb 

Pipe Gasket Replacement 
Simplified With "Flange-Jickt" 

Replacement of gaskets in flange pipe 
lines IS churned to be done faster, 
easier, more safely and more eco- 
nomically with the use of a pair of 
“Flange- Jacks” introduced by Gar- 
lock Packing Co Palmyra, N Y 
With these Jacks, pipe Joints are 
claimed to be opened quickly even 



when the working space Ls cramped, 
without damage to flange faces 

As the jack screws aie tightened 
the flangas are separated gradually 
and evenly There are no sparks 
caused by hammer blows, chisels or 
wedges, and no resulting vibration 
in the pipe line After the new gasket 
IS applied the Joint is clased as ea^dly 
as it was opened Bolt holes are In 
perfect alignment and the gasket is 
properly positioned There are no 
wedges to fly, and no Jerking of the 
pipe which may cause leaks at other 
joints. 

Jaws of these tools are heavy one- 
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piece steel forgings Points of the 
steel screws are case hardened 
“Flange-Jacks'' are available in three 
sizes for pipe sizes under 2 in , for 
standard flanges from 2 to 20 In 
Inclusive, and for standard flanges 
from 14 to 48 in inclusive 

"Thor” Electric Bench Grinders 


Three new “Thor” electric bench 
grinders developed by Independent 
Pneumatic Tool Co , 610 W Jackson 
Blvd , Chicago, 111 , have been sub- 
stantially built for all-round service 
in grinding, buffing and wire wheel 
work The 6-ln light duty (B-66) , 
the 6-ln heavy duty (B-6), and the 
7-ln heavy duty (B-7) all have com- 
pletely enclosed ball bearing motors 
All si 2 >es are provided with adjust- 




able tool rests and permit attachment 
of safety glass eye shields Wheel 
guards on the Models B-6 and B-7 
are extra heavy and are of the en- 
closed type with chutes Models B-66 
and B-6 are of the split-phase start, 
induction-run type while the Model 
B-7 is of the capacitor-start capaci- 
tor-run type with an oil-filled con- 
denser in the base 


American- Broach & Machine Co Div 
of Sundstrand Machine Tool Co Ann 
Arbor, Mich , has developed a ma- 
chine for broaching external teeth 
of spur gears which is claimed to 
achieve gi eater accuracy and highei 
production than theretofore possible 
Known as the “Oearbroacher,’ this 
machine broaches every tooth in the 
geai at a single stroke and allows 
for individual sharpening and ad- 
justment of each broach which cuts 
only a single tooth space 

Machine itself is built of a cylin- 
drical welded steel column which pro- 
vides greater rigidity than is usu- 
ally found in squaie or rectangular 
columns Two chambers are provided 
in the front section of the column 
one below the work table and one 
above The one above is provided 
with a crosshead of consldeiable 
span which is accurately machined 
and fitted into hardened and ground 
way caps the way caps bemg bolted 
on the scraped sui faces in the col- 
umn proper Crosshead is on a com- 
mon center with ways without any 
overhang The lower chamber con- 
tains two cylinders one on each side 
of the broach elevatoi These cylln- 
deis receive their pressuie on the 
bottom thus using the full piston 
area when cutting Cutting stroke of 
the machine is on the up stroke The 
two cylinders are suspended from a 
ground steel work plate This con- 
struction eliminates packing glands 
thus eliminating packing leaks and 
also providing a machine that only 
has one packing gland on the low 
pressuie side of the hydraulic cir- 
cuit 

Crosshead is hollow, allowing two 
tubular members to pass through it 
and through the automatic pull head 
to the master work head These two 
members support the master work 


head, taking most of the pressure 
exerted against it by the broaches 
They also serve for a lubricant pas- 
sage as lubricant is forced through 
these tubes at a high pressure, with 
openings in the master work head to 
give positive lubrication to each tool 
Machine shown is arranged for 
broaching two gears at a time, there 
being two complete sets of tools and 
fixtures 

Real of the machine houses the 
electric motor, hydraulic pumping 
unit, hydraulic circuit and hydraulic 
valves Oil reservoir is in the lower 
part of the column with the motor 
above, all accessible through a rear 
door Machine is provided with a 
sight oil level Filling of oil reservoir 
is through rear door Machine is 
equipped with electrical control, per- 
mitting it to operate on a full-auto- 
matic cycle for continuous operation 
01 on a semi-automatic cycle Ma- 
chine shown is known a^ No 2 “Gear- 
broacher anU is made in tonnage 
capacities of 8, 12 and 16 tons 

Mahr Heat-Treating Furnace 

Uses Center Firing Principle 

A new type of rotary forging and 
heat-treating fuinace developed by 
Mahr Mfg Co Div of Diamond 
Iron Works Inc Minneapolis Minn 
claims several advantages thiough 
the use of a single burner centei fir- 
ing principle This burner located at 
the bottom of the hearth fires up 



through a long combustion cone of 
special design This cone insures 
that the products of combustion come 
into equilibrium before coming in 
contact with the steel thereby mini- 
mizing scale and decarburlzatlon 
The center firing principle is also 
said to provide a furnace free from 
cold spots, and to make possible close 
control over the furnace atmosphere 
Furnace can be equipped with full 


Built for All-Round Service 


Greater Accuracy in Finishing External Spur Gears 
Achieved hy American Broach & Machine “Gearhroacher 
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* %*ii*^*il*^ Announces 

I TH PRICE r: EDUCTION 


Plus New "Universal” Standard Tool 
For 80 % of all Turning, Boring, Facing Job 

Since the year when Carboloy fooli were first introduced It has been the expressed 
aim of Carboloy Company to pass on to industry savings resulting from increased 
consumption and manufacturing efficiencies. As a tangible result of this policy, 
five major price reductions were put into effect between 1929 and 1939. 


/ Check These MiW 
Standard Tool Prices Agaim 
Any Other Cutting AHoyl 


For a number of years, however, we have realized that if our ultimate goal of 
reducing the price of Carboloy cutting tools to a level that would make them 
available for the widest possible use, mass production methods of manufacture, 
through greater standardization, would have to be effected. 

Towards this end one of our major activities has been to determine the minimum 
number of grades and the simplest line of tools that would be applicable to a 
substantial majority of carbide tool applications. 

New $1,000,000 Plant Part of Program 


(Three ilylei kUualreled) 


mW$2A5 



N«w Slyto 
Sli* sev*' 

(% M Hs «■ % Cmrhmley Tip 


Concurrent with this we inaugurated a long range program of manufacturing 
development to establish maximum efficiency for standardized production. This 
culminated in the expenditure of a million dollars on a new plant and equipment 
completed last spring, having a production capacity of ten times the amount of 
cemented carbide then consumed by industry, with provisions for expanding 
metal production to many times that amount. 

Mass Production of Standard Tools Now Possible 

Today we are happy to announce that this program has been completed. One of 
the outstanding results of this program now made available to industry is a line 
of standardized tools at prices that would have seemed beyond the realm of 
possibility only a few years ago. Indicative of the extent to which standardization 
has been developed is the fact that these tools— covering 80 per cent of all car- 
bide tool requirements — comprise but five styles in only three grades— two for cast 
iron, and one for steel. 


General Price Reduction on Carboloy Metal 

A further result of this standardization program is that— because of the antici- 
pated wider scale use of carbide tools— the cost of producing basic cemented 
carbides can be reduced to such an extent that we are able to announce the sixth 
general price reduction on carbide metals. This affects speciol tools, dies for 
working wire, bar, tubing and sheet metal, Carboloy wear-resistant inserts, etc., 
in proportion to the amount of Carboloy metal used in each product. 

CARBOLOY COMPANY/ INC., DETROIT, MicH. 

CHICAGO • CLEVELAND • NEWARK • PHILADELPHIA • PITTSBURGH • W ORCE5TER, M A 5S. 
Conodlon Dlitrlbufori C«nodl»n G.n.ral Slactrk Comp«nr, ltd., Toronto 



miv ms 



N«w Stylo 1 
Slat W sewer 
(HiHVbK%CarhwlwyTI 





ALL TOOLS GROUND READY FO 
USE (SnEL CUniNG TOOLS INCLUD 
GROUND-IN CHIP BREAKER) 

Wr/fg hr New Price Sheets 


automatic temperature control and 
with an Individual low pressure 
blower to make It a self-contained 
unit. Positive pressure within the 
furnace Is maintained by an auto- 
matic “Vent-O-Matlc” stack damper. 

The rotary table is gear driven 
through a variable-speed transmis- 
sion. Furnace Is equipped with an 
improved type of sand seal having 


Two-way, three-pasition, variable dis- 
placement pumps have been devel- 
oped by The Oilgear Co., 1302A W. 
Bruce fit., Milwaukee, WLs., especially 
for use with remote pushbutton con- 
trol. Available in sizes from 2 to 150 
hp.. these Type DX pumps are of 
the heavy duty, radial rolling pLston 
type. 

Practically each pump size is avail- 
able with Internal mechanisms for 
normal working pressures of 1,100, 
1,700 and 2.500 lb. per sq.in. and for 
peak pressures up to 3,000 lb. per 
sq.in. All pumps are ari'anged for 
flange mounting to a separate reser- 
voir base, or with an integral reser- 
voir. They are equipped with built-in 
auxlliai'y gear pumps for supercharg- 
ing the high pressure unit, for oper- 
ating the pump control mechanism 
and for auxiliary purposes. Also In- 
cluded are a gear pump relief valve, 
dual reverse flow high pressure ad- 
justable relief valves, and two-way 
automatic suction and discharge 
valves integral with the pump case. 

Compact, integral control makes it 
possible to reverse the oil flow direc- 
tion and also to select the neutral 
position from a remote pushbutton 
.station, or by means of switches. 
Since oil flow' Is reversed in the 
pump, no external control valves are 
required. Illustrated is the Type DX- 
15025 pump in combination with a 
Type G15025 pump on a large reser- 
voir base direct connected to a dou- 
ble-end 250-hp. d.c. motor. These 
units provide a combined delivery of 
50,000 cu.in. of oil per min. at peak 
pressures up to 3,000 lb. per sq.in. for 
operating a 150- ton high speed hy- 


fllling chambers to maintain sand 
seal depth. A special ty^ie of door 
equipped with air curtain protects 
operator from heat. Heavily Insu- 
lated throughout and supported by 
a rugged steel framework, the furnace 
is manufactured In hearth diameters 
ranging from 4 to 9 ft., for operation 
on either oil or gas, at temperatures 
from 1.400 to 2,500 F. 


% 




draulic deep-drawing press having a 
60-in. stroke. 

These DX pumps are now .standard 
equipment on all Oilgear broaching 
machines. Ea,se of operation, accurate 
control of volume, smooth accelera- 
tion and deceleration of oil flow, 
automatic protection against overload 
and automatic lubrication of working 
parts, make these units especially 
suitable for operating push and pull 
broaching machines, and for driving 
forming, assembling, forcing, broach- 
ing, extruding and speed presses. 





Two-in-One Steel Lockers 

Require Less Floor Space 

Two-in-one steel lockers offered by 
Penn Metal Corp. of Pennsylvania, 36 
Oregon Ave., Philadelphia, Pa., have 
been designed especially for use In 
cramped quarters. Illustrated Ls a 
group of three lockers which afford 
ample accommodations for six per- 
sons. 

Each locker Is 15 in. wide, 21 in. 
deep and 73 in. high, and is divided 
into two coat compartments, each of 
which Is IMi in. wide, 21 in. deep and 
54 in. high. The two hat compart- 
ments are each 15 in. wide, 21 in. 
deep and 9 in. high. 

Frame members are spot welded 
for strength and rigidity. All nuts 
and bolts are cadmium finished to 
resist corrosion. Rubber bumpers are 
used at contact points to prevent 
doors from banging. 


Claimed to be the largest of Its type 
made in America, a 1,700-ton double- 
slide hydraulic press has been devel- 
oped by Lake Erie Engineering Corp., 
Buffalo, N. Y. Tills press Is designed 
to exert a pressure of 900 tons on the 
blank-holder and BOO tons on the 
main ram. 

One of the operations successfully 
performed on this press Is the pro- 
duction of steel bath tubs. Illustrated. 
In this application the high hold- 
down pressure eliminates wrinkling 
of the edges of the sheet when form- 
ing the part without the use of draw 
beads. Tubs are formed cold from 
65x79-in. 14-gage sheets in a single 
operation. 

Press has a speed of several cycles 
per minute. Typical Installation Is 
with top of bed located at floor level. 
Vertical columns are covered by flex- 


Oilgear Two-Way Variable Displacement Pumps 

Developed for Use With Pushbutton Control 





1,700-Ton Double-Slide Hydraulic Press 

Manufactured by Lake Erie Engineering 
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faster 



production 

better 

finish 


longer 

tool life 

HO*f ? 



I F these are problems that concern you, 
why not let our lubrication engineers 
help you solve them with the right cutting 
fluid? They have done that for others. They 
can do it for you ! 

One prominent screw manufacturer', for 
instance, was thus able to step-up produc- 
tion, lengthen tool life and turn out 
better finished work than he was able to 
do previously. 


Cities Service Metal Cutting lubricants 
are made to meet the exacting needs of 
modern industry by specialists conversant 
with every phase of metal cutting lubri- 
cation. Let us get acquainted for mutual 
profit. 

Copies of our booklet on “Metal Cutting 
Lubrication” are still available to users of 
cutting fluids. Write for your copy — to-day 
— before the supply is exhausted. 



* NAMF FUHNISHfD ON BEQUEST 


FREE! 

Just clip 
and mail 


CITIES SERVICE OIL COMPANY 

Sixty Wall Tower, Room 1 626A, New York. 

Please send me information concerning your 
Lubrication Engineers’ Service □ 

Please send me booklet on "Metal Cutting 
Lubrication” □ 

Name ' Title 

Business v^lddress 
Firm Name 

City State 
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Ible fabric booU, giving protection 
against abrasive dust resulting from 
dressing dies. 

Entire press is self-contained with 
pumping unit mounted on top. Oper- 
ation Is controlled by centrally lo- 
cated pushbuttons. Adjustable pres- 
sure control of blank-holder and 
main ram is provided. Daylight open 
Ing is 98 in., and stroke is 37 in. 
Cushioned bed measures 160x106 in. 

"Flextite" Leak- Stopper 

Requires Few Seconds to Set 

The Flexrock Co., 2300 Manning St., 
Philadelphia, Pa., has developed a 
new active Ingredient which, used In 
“Flextite,’' brings its activity down to 
a matter of seconds. This improved 
compound Is used with ordinary 



Portland cement. In use It is forced 
against water pressure, held there a 
few seconds, and the leak is stopped. 

“Flextite" Is clairrled to be invalu- 
able for stopping leaks in dams, re- 
taining walls, dykes, concrete struc- 
tures holding water at irrigation 
plants and reservoirs, and In con- 
crete tanks and other such places. It 
is also used for waterproofing and 
damp-prooflng cellars, basements, 
pits, tanks and similar locations. 

6-ln. Portable Skilsaw 

Designed for Heavy Duty 

The Model 67 portable electric saw 
has been developed by Skilsaw, Inc., 
5022 Elston Ave., Chicago, 111., es- 
pecially for heavy-duty service. This 
0-in. saw Is more compact than 
previous models and is said to be 
ideal for general remodeling work 
and for Intermittent malntenanc'i 
sawing. 

This machine may also be used 
with abrasive disks for scoring tile, 
concrete, etc. It cuts to a depth of 
1% In., and will rip and cross-cut 
hard wood up to 1 in.; cross-cut 
dressed pine lumber up to 2 in., and 
bevel cut lumber 1 3/16 In. thick at 
45 deg. Blade has a free speed of 
3,400 r.p.m., and Is protected by an 
automatic telescopic guard that ro- 



tates on ball bearings. Base Is easily 
adjustable for depth and bevel cut- 
ting. All moving shafts are mounted 
on ball bearings for quiet operation 
and long life. Tool is 15^^ in. long 
an|(ii^eighs only 11 lb. 

Superfiuishing Attachmeut 

Surfaces Snail Diameters 

The Size O light duty superflnlshlng 
attachment offered by Foster Ma- 
chine Co., Elkhart, Ind., has been 
designed for mounting on the lathe 
compound or cross slide for superfln- 
Lshlng fractional-inch diameters. 
Stone pressure Is provided by a 
very sensitive, easily adjusted spring. 



Stone is retracted by a lever which 
does not disturb stone setting. Oscil- 
lation is imparted to the stone in a 
straight line movement by small 
gearmotor. 

Three Single-Stage Regulators 
Offered by Linde Air Products 

Linde Air Products Co., a unit of 
Union Carbide & Carbon Corp., 30 E. 
42nd St., New York, N. Y., has added 
three single-stage, general service 
regulators to its Oxweld line of weld- 
ing and cutting apparatus. These 
regulators, the R-80 oxygen regulator 
for delivery of oxygen at working 
pressures up to 200 lb., the R-81, Its 
companion acetylene regulator, and 


the R-82 fuel gas regulator, feature 
simplicity of design and reliability of 
operation. They are strongly built 
and are designed to give dependable 
performance In all welding, cutting, 
and deseaming operations where sim- 
plicity of construction and large ca- 



pacity are demanded, but where the 
refinements of two-stage regulators 
are not required. 

The R-80 and R-81 regulators are 
of the stem type, the valve closing 
with Incoming pressure, thus assur- 
ing positive seating action. Materials 
used for valve seats are selected for 
efficient service and long life. Pas- 
sageways are of sufficient size to per- 
mit unrestricted flow of gases. In 
addition, the R-BO oxygen regulator 
has a special inlet screen formed of 
a double thickness of fine mesh to 
filter out dirt and foreign particles. 
Since the R-BO and R-81 have only a 
few working parts, Ihe occasional 
maintenance which may be required 
can be performed quickly and inex- 
pensively. 

The R-82 fuel gas regulator also Ls 
of the stem type and is for use with 
various other gases, such as Pyrofax, 
propane, and butane. It has the 
same operating advantages and con- 
struction features os the R-81 acety- 
lene regulator. 


Additional Filter Cartridge 

Made For Dasic Respirator 

American Optical Co., Southbrldge, 
Mass., has made available another 
filter cartridge for Its versatile R-1000 
respirator, thereby providing five 
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interchangeable types of protection 
in one basic unit. The new Alter 
gives protection against toxic dusts 
formed by crushing, grinding and 
abrading such solids as lead, cad- 
mium, arsenic, chromium, manga- 
nese, selenium, vanadium and their 
compounds. 

The other four Alter cartridge 
previously available provide protec- 
tion against: (l) pneumoconiosis- 
producing dusts like quartz, asbestos, 
ores, coal, Aour, etc.; (2) low concen- 
trations of fumes, vapors or gases 
encountered in paint spraying, and 
other light organic vapors; (3) low 
concentrations of acid fumes and 
gases; (4) low concentrations of com- 
bined acid-organic gases and vapors. 

Post Transparent Medium 

Takes Pencil Like Ink 

Ink-llke opacity from hard drawing 
penclLs is provided by “P.T.M.” trans- 
parent medium developed by Freder- 
ick Post Co., P. O. Box 803, Chicago, 
111. This medium, not a tracing cloth 
and not a vellum, is said to produce 
ink results at pencil speed. 

Blueprints made from drawings 
produced from ordinary hard draw- 
ing pencils on thts new medium have 
a solid background and sharp white 
lines. On "Blacline” prints the detail 
Is solid and sharp, with the back- 
ground uniformly white Both the 
opacity of the pencil detail due to 
Lhe drawing surface and the extreme 
transparency of the drawing base 
contribute to the superior printing 
results 

Further advantages include excep- 
tional strength and body. Compared 
to the best vellums it has from 2 to 
10 times the wet tensile strength and 
from 10 to 50 per cent greater tear 
and burst resistance. The reverse 
side is dust protected by a glazed 
Anlsh similar to the reverse side of 
tracing cloth. The surface is mois- 
ture-proof, and co.st Ls less than one- 
third of the price for tracing or pen- 
cil cloth. 

Standard rolls are 20 yards long 
and 30, 36, 42 or 54 in. wide. The 
medium is also available in plain 
sheets or printed. 

Two Insulated Welding Gloves 
Announced by American Optical 

Two welding gloves, in. 5 ulated for 
heat protection and reinforced for 
long life, have been made available 
by American Optical Co., South- 
bridge, Mass. 

The TXlOO glove is said to present 
a new Idea of comfort, quality, work- 
manship and wear. Made from good 
grade chrome tan horsehide to a 
“gun-cut” pattern, this glove has no 
seams exposed to active wear. All 
are at the back of the Angers, except 
at th€ base of the second and third 
Angers, and these seams are welt 
reinforced. Thumb and index Anger 
are also reinforced. Back of the 
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Manufacturers Look to Steel Warehouses 
for Quick Defense Requirements 


Suilcl»nly .s|)ntlij?htf*d hv snowballing 
demand'^ for arlpuuato defense of Arnei- 
U'ii, niaeblnisls, lonl i-rattsiueii, and 
ongineerH are keenly aware of Ihoir 
crurial tjoaltloii In Amerlean induHtry 
WiLhout hernlei>, they realize llial a 
Kood lathe hand Is now miieh more 
important In liie preservation of the 
Ainerieaa way than a fully trained 
soldier. 

And, like most Anieriean.s, those em- 
ployed In the metal working fhdd are 
straining mitfhtlly to till Lhe paj> be- 
tween materials “on order" and egui])- 
nieiiL ready for aetloii. 

But the hurly-burly and jireHs of 
emerpenry often defeats Its own end 


The sudden traiiHlilon tiom itlUnp along 
at % speed to wide open throttle 
ereales nev^ probleniH of Bteel i^upply 
and ilellvuy. Ultra-rigid speeltli'ations, 
loo, must be met and mastered 

As In World W'ar I, when J(>Nei»h T 
Ityerson At Sim, Ine received the ^Vur 
Department award for disilnguished 
j ml list rial servlec*. Ityer.son Is fully 
equipped tL» iiandle nuiokly and eth* 
elenily steel demandH for naHniinl 
defense 

UyerHoji eertllTi atlon of stei I foi rpiul- 
Ity— a \ ast range of Mtoeks foi ipiuiitity 
- -and immediate shipment for npeed, 
will h(dp you w In your produetion war 
without waste. (See Jlyerson ad be- 
low ) 



with RYERSON CERTIFIED STEELS 

Wbeii you’re working on orders for defense, ^overnmenl steel 
s|ieeifienti<uiH are no problem ... if you buy ('.erfifipd Steel from 
Ryerson ! 

Under tbe Ryerson Certified plan, you gel steels made to narrow, 
elose-range specifications. You gel aeeurately identified steel of 
known analysis . . . steel you can depend on to meel government 
requirements. It is also easier to pass inspection on the finisheil 
job if Ryerson CertifitKl Steel is used. All Ryerson Steels are closely 
controlled as to chemical eonleni, accuracy and finish without the 
slightest increase in cost to you. A special quality control plan on 
Alloy Steels assures uniform heat treatment response. 

And deliveries are no problem if Ryerson is your source. Enor- 
mous stocks . . . over 10,0fK) kinds, shapes and sizes ... in ten 
conveniently libcaled warehouses, are ready for immediate ship- 
ment. Practically every order is on its way the day we gel it. Gel 
acquainted now with this worry -free, supi'rior Stecl-Serviee, if you 
are not already a Ryerson customer. Stock List and any special 
information sent promptly on request. 


CERTIFIED! 



JuHcph T. Ryfrr«inn & Son, Inr., (^hiragn, Milwaukee, 
St. Louis, Ciiirinnali, Drfroii, Cleveland, BufTalo, Bouton, 
Philadelphia, Jersey Cil>. 
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SPEED UP YOUR WELD 
INC OF HIGH STRENGTH 
LOW ALLOYS WITH 



ELECTRODES 

. ■« 

’ I * ^ 

WiUi((t inuthtnr ftuini btitU hy 
I Hu mhujhnm hi^^xirr ( oini 

SPECIALLY DESIGNED FOR CARBON- 
MOLY,COR-TEN,MAYARI,CROMANSIL, 
2^-3% NICKEL AND OTHER STEELS 

Th» Murew line includes a group of specially 
developed rods designed to produce welds 
with tensile strengths ranging from 70,000 
to 100,000 lbs per sq In , ductilities of 
20% to 30% and corrosion and heat resist 
ing qualities matching closely any of the 
more widely used new steels Because of 
their eKcellent depbsltion rates at high 
amperages, their ease of handling by 
shilled welders, and the assurance they 
provide of cleaner, smoother deposits they 
step up welding speeds and help hold 
down cosh 

Ash to have Murex Electrodes demon 
strated on your high strength — low alloy 
opplications A note to the nearest M & T 
office Will bring a representative promptly 

METAL A THERMIT CORPORATION 

120 Breodwey New York N Y 


Albany • Chicago ■ Cmcmnali 
Detroit • Mmneapolii ■ Pittiburgh 
So San Fronciico • Toronto 



glove is one piece lenioving any 
chance of seam breakage undei ex- 
treme heat Inside U Insulated with 
wool 

The othei glove of slightly differ- 
ent design is made on the gun-cut’ 
pattern from caiefully selected 
chrome t-^nned hoisehide with a 
seamless palm All scams of this No 
3015 glove aie at the back of the 
fingeis where they are not exposed 
to wear, except foi welt-reinforced 
seams at bases of second and third 
fingers Differences in design from 
the No TXlOO glove aie that the 
thumb and index fingers are rein- 
forced and that the back is rein 
foiccd with an outside patch 


NEW MATERIALS 


Special Finishes Developed 

For Infra-Red Baking 

A line of finishes develoned especially 
toi use with infra-red baking equip- 
ment has been announced by Ault 
& Wlborg Corp Dana & Thomas 
Aves Cincinnati Ohio Formulas In- 
clude both under coats and top coats 
in a full range of plain colors with 
no limitation as to lustre A ham- 
mered effect and various wrinkle fin- 
ishes are also available All finishes 
are claimed to maintain satisfacton 
characteristics of haidness flexibility 
durability and adhesion 
In many cases baking time is cut 
to one-half and in several instances 
to one-third bv the use of these fin- 
ishes In conjunction with infra-red 
diving They can be used success- 
fully on such articles as household 
appliances auto parts cabinets and 
other metal products requiring an 
excellent finish 

Superior Physical Properties 

Claimed for Aluminum Alloy 

Exceptionally good physical proper- 
ties are claimed for the T-1” alumi- 
num alloy developed by National 
Bronze & Aluminum Foundry Co 
E Bflth & Laisy A\e Cleveland Ohio 
Among these properties are tensile 
strength up to 33 000 lb per sq in 
without heat-treatment good ma- 
chineabilitv and ability to be welded 
without loss of physical properties 
Foundry practice is virtually the 
same as for other aluminum alloys 
Since no quench is used castings are 
free from internal stres'-es For the 
same reason the alloy can be welded 
without loss of physical propeitles 
Percentages of ingredients m "T-1” 
alloy are appioximately as follows 
copper 2 0, tin 15, magnesium 0 7, 
zinc, 10, titanium 0 2, chromium 
0 2, and the balance aluminum 
Specific gravity is 2 78 Ultimate 
strength ranges from 30 000 to 33,000 
lb per sqln, yield strength (elastic 
limit) from 16 000 to 25,000 lb per 
sq in percentage elongation from 6 
to 10 and Brlnell haidness from 60 
to 78 


TRADE 

PUBLICATIONS 


ALLOYING METALS A 16-page 

booklet which describes the effects of 
alloying elements, their characteris- 
tics applications, and heat-treatment 
has been published by the Interna- 
tional Nickel Co, Inc 67 Wall Bt , 
New York N Y 

BRACING MATERIALS S 1 g n O d e 
Steel Strapmg Co , 2600 North West- 
ern Ave , Chicago, 111 has issued a 
four-page illustrated pamphlet which 
describes the use ot steel strapping 
as an effective methrd of protecting 
tai loads of caitons, boxes or bags in 
ti ansit 

CLEANERS A foui-page foldei cli- 
culated by Homestead Valve Mfg Co 
Coraopolis, Pa , illustrates and de- 
scribes the uses of steam cleaners 

C ONTACTORS Westlnghouse Elec- 
tric & Mfg Co , East Pittsburgh Pa 
IS cui dilating a four-page illustrated 
booklet which describes a heavy dutv 
d c magnetic contactor 

CYLINDERS AND TANKS Four- 
page bulletin No 308 circulated by 
Wm B Scaifc Ac Sons Co Oakmont 
Pa tells of a method to reduce 
maintenance cost of cylmdeis and 
tanks 

FACING ALLOYS Catalog No 72 
circulated by Wall-Colmonov Corp 
636-7 Buhl Bldg , Detroit Mich pro- 
vides information regarding hard fac- 
ing alloys and overlay metals foi 
maximum resistance to wear and 
corrosion 

FANS Foui-page bulletin No 206 
ciiculated by Autovent Fan Ac Blowei 
Co 1805-27 N Kostner Ave Chi- 
cago 111 offers diagrammed illustra- 
tions which indicate the operation 
and application of All-Vent Fans 

FOUNDRY EQUIPMENT Catalog 
No 60 circulated by the American 
Foundry Equipment Co Mishawaka 
Ind contains 12 pages ot illustra- 
tions and descriptions of the entire 
line of products manufactured by the 
( ompany 

HEAT EQUIPMENT York Oil 
Burnei Co Inc York Pa provides 
two specification sheets which de- 
scribe the construction and operation 
of high pressure boiler burner units 

METAL THICKNESS A test of 
electro-deposit thickness of zinc, cad- 
mium, tin and copper is described in 
a new technical service manual issued 
by E I du Pont de Nemours & Co , 
Wilmington, Del 

MOTORS A two-page illustrated 
leaflet No F-a633 is offered by West- 
lnghouse Electric & Mfg Co , East 
Pittsburgh Pa , to describe constant 
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bpeed direct current motors in either 
shunt or compound type. 

MOTORS A four-page Illustrated 
leaflet No. 3105. which describes to- 
tally-inclosed, fan-cooled squirrel 
cage motors Is being circulated by I 
Dept. No. 7-N-20 Westlnghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa 

PUMPS Catalog No. 939 issued by 
George D. Roper Oorp., Rockford, 111., 
tells a non-technical story of uses, 
installations, etc. of pumps 

PYROMETERS Leeds & Northrop 
Co., 4934 Stenton Ave., Philadelphia, 
Pa., has published Broadsideo> Nos. 
N-33 and T which provide informa- 
tion regarding pyrometers and heat- 
treating furnaces. 

SAFETY CLOTHING Industrial 
Gloves Co., 900 Garfield Blvd., Dan- 
ville, 111., describes and gives prices 
of its industrial clothing In an 18- 
page booklet 

SAFETY SHOES Catalog No. 9. Is- 
sued by Lehigh Safety Shoe Co., Inc , 
Allentown, Pa., contains a “Safety 
Shoe Buyers' Guide” section which 
explains safety shoe con.structlon fea- 
tures. 

SEALING B. F Goodrich Co , Ak- 
ron, Ohio, has issued a new catalog 
section on PlasLlkon rubber putty, 
a material which has indu.strial and 
construction application because of its 
ability to maintain air-tight and 
moisture-proof seals 

SHAFT MACHINES Catalog No 40 
cu’culated by Stow Mfg. Co , Inc , 
Binghamton, N. Y., describes and il- 
lustrates various flexible shaft ma- I 
chines, hand pieces and angle heads, 
grinding wheels and buffs | 

STEEL VALVES A 306-page book I 
No. 40-S, devoted exclusively to steel 
valves and fittings has Just been is- I 
.sued by Crane Co , 836 S Michigan 
Ave , Chicago, 111 I 

SWITCHES Micro Switch, Freeport, 
111., describes in Data SheeLs Nos 11 
and 12 a compact, low-priced switch, 
for use where roller equipped pivoted 
arms are desired. 

TAPS A four-page pamphlet, which 
illustrates, gives sizes and prices of 
precision taps is offered by Thread- 
well Tap & Die Co., Greenfield, Mass 

TOOLS Catalog No. 40 published by 
the Ready Tool Co., Bridgeport, 
Conn., contains a complete price list 
of ball bearing and high speed 
centers, 

WEIGHTS AND DATA A book con- 
taining practical and complete tables 
of weights and data on copper, brass 
and bronze products has been pub- 
lished by Revere Copper & Brass, 
Inc., 230 Park Ave,, New York, N. Y. 


fUFK/N 

CHROME FACE 
ANCHOR" STEEL TAPE 



1 


Here is the finest, steel tape designed ©specially ior 
machinists. Its jet black markings are easy-to- 
read — even in poor or artificial light. Its satin clirome- 
white surface throws the markings in bold relief 
and the surface cannot rust, crack, chip or peel. 
Unusually free from glare. Easy to clean. Folding 
flush handle is opened by a push pin. The genuine 
leather case and mountings are outstandingly dura- 
ble. The tape is remarkably strong. Write lor tree 
catalog, 

BUY THROUGH YOUR DISTRIBUTOR 

lUFKIN 

NEW YORK • SAGINAW, MICHIGAN ■ WINDSOR, ONI 

TAPES • RULES • PRECISION TOOLS 


SEPTEMBER 19, I'? 40 
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POINTERS ON 
THE CARE AND FEEDING 
OF A MACHINE 


I tion of parts in many sizes and shapes 
that arc accurate in all dimensions. 
■ ■ “ Our Sales Engineers will be glad 

to furnish you with full information 

RULE No. 1 for getting best results from of parts. 1 he AMERCUT tag on the concerning AMERCU T Bars in spe- 

high-speed machines is to use AM ER- bars you buy assures you of a prod- cial sizes and shapes, and we are 

CUT Cold Finished Steel Bars. This net that meets the highest standards equipped to supply you from stocks 

product is available in a wide range of cjualily. The uniformity of these on hand in any size round ranging 

of carbon steels and alloys which can bars will sav(‘ you money in reduced from 1 /32" in diameter up to and 

be machined into an amazing variety wear on tools and in faultless produc- including 6". 



ALWAYS LOOK FOR THE 
AMERCUT TAG ON YOUR 
COLD FINISHED BAR SHIPMENTS 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago 


and New York 


Columbia Steel Company, Sen Prenciico, Pocifit: Coast Distributors United Statei Steel Export Company, New York 


UNITED S 




E.1 
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A New Service 

FOR YOU IN 

The Metal Show Number 

★ 


• The current defense program, piled on top of normal heavy 
business, has forced many metal-working companies to seek out- 
side help in producing tools and dies, forgings, castings, stamp- 
ings, etc., as well as for contract machining, heat-treating, welding 
and finishing. American Machinist is now compiling a detailed 
list of companies with specialized facilities for handling contract 
work. This, the first such directory to be published, will appear 
in October 16 Metal Show Number, as 


A DIRECTORY OF 
CONTRACT-WORK FACILITIES 

★ 


Watch for your copy — it will save you time and trouble. 


2 


AMERICAN MACHINIST 


ESTABIISHED 1877 


AMERICAN MACHINIST 


BURNHAM UNNIV niitor 



I inti jtiuiti fiiii\h Ik qutill\ linid hv /'(m/iif/ thi l>a>l\ fliiomih a liiiiifi lint d liiniitl 


Infra-red in industry 


BY JOHN SAS50 


Radianf heat from the sun body hmshcs Since then electrical the last few years, new electric and 

infra red drying has attained consid gas infra red heat sources have been 
hoops this planet habitoble. erable acceptance it is now being developed Widespread attention has 

used for drying prime and finishing been given electrical sources of this 
Tho same phonomona finds now coats on auto bodies, enamel on parts energy because of the high color tern 

such as steering columns laccjucrcd perature and efficiencies obtained 
application on metal products surfaces, paint on castings enamels with incandescent lamps, and because 

on die castings, for softening plastic the baking set up is simple, even 

KADIANI FNLRGY produced by short sheets prior to punching and for though it is sometimes difficult to 

wave lengths in the infra red range baking tiansformers and armatures place the full surface of the part 

of the spectrum, was applied a few Advantage has been taken of radi being dried in front of the rays In 

years ago by the Ford Motor Com ant heat in conventional gas fired complicated assemblies, having shad 

pany to the drying of automobile baking ovens for years However, in ows and inaccessible surfaces, con 
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TABLE I— AVERAGE WATT PER SQ. IN. ON WORK 


TriRngular Rectangular 


250-watt drying lamps m 
reflectors, edges touching, 

250-watt drying^ lamp in 
reflectors, edges touching, 

250-watt drying lamps in 
reflectors, edges touching, 

500-watt drying lamps in 
reflectors, edges touching, 

1000-watt drying lamps in 
reflectors, edges touching. 

Sunlight, summer at noon, 
* See Fig 1 





banking of 

banking of 




units * 

units * 

12 

in 

gold-plated 



12 

in. 

from work 

1 2 

1 1 

9 

in 

gold-plated 



12 

in 

from work 

1 B 

1 5 

8 

in 

gold-plated 



12 

in 

from work 

2 0 

1 7 

12 

in 

goj^-pfated 



12 

in 

from Work 

2 5 

2 2 

12 

in 

go][d-plated 



12 

in 

from work 

5 0 

4 4 


sea level 


0 7 


\Cftion oven baking is usually the 
solution But some finishes cannot be 
successfully dried by convection and 
conduction must be used 

In non technical terms infra red 
red energy is similar to what we know 
as light, except that infra red is 
longer in wave length than visible 
energy The fundamental principles 
parallel those of lighting However, 
sources of radiant energy operate at 
a lower temperatuie than those used 
for light 

Another difference lies in the 
amount of energy recjuired, in radi 
ant heating, densities on a surface 
may run as high as 1 000 watts per 
sq ft , the same surface would be 
brilliantly illumm^tcd with 50 watts 
per sej ft In the radiant spectrum, 
wave lengths are in that portion over 
lapping light wave lengths and extend 
frort 0 6 to 0 7 millionths of a meter 
to h^e millionths of a meter Com 
mernal sources of radiant energy 
emitting most of their energy in the 
wavedength of one millionth of a 
metfr operate at 2,500 b By lower 
ing the temperature of the source, 
the wa\e length is increased 

Incandescent bulbs arranged in 
various ways, Fig I furnish the 
source of energy for infra led drying 
Both tungsten and carbon filament 
lamps are used Originally the stand 
ard lamp was 240 260 watts, re 
cently tungsten lamps of higher ca 
pa^^, 500 and 1 ,000 watts, have 
ne^ announced for this process See 
Ta^le I Maximum energy distnbu 


tion of these lamps occurs at about 
2,500 d^cg absolute, with wave 
lengths of about 11,000 to 14,000 
angstrom units (OOOOOOll to, 
0 0000014 meters long) depending 
on the type 

Of the electrical energy input into 
these lamps, approximately 90 per 
cent IS converted into heat waves 
which penetrate the surface and arc 
rccomcrted into heat energy I he re 
duced baking time thus obtained is 
not caused by catalytic iction but by 
the attainment ol a higher tempera 
lure in a short time This has been 
confirmed by tests made by the Glid 
den Company and the Pontiac Paint 
and Varnish Company Their con 
elusions were that an ordinary bak 
ing oven, operating under tempera 


tures available from radiant energy, 
would produce the same results in 
the same time It follows that radiant 
drying is merely an effective method 
of getting heat into a paint film in a 
minimum of time 

The surface with the highest leflec 
tion factor for inlra red energy is 
gold plating, copper and silver plat 
mg are close to gold Alzik is also 
well surigpd f(j^ redirecting the near 
Ultra reel energy Other materials 
such as chromium and 'iluminum are 
less efficient silver and copper tarn 
ish quickly Gold plated reflectors aie 
more stable than silver but they 
should be cleaned every six weeks 
when drying luquer Fflicient re 
Hectors tedirect the radiant energy so 
thoroughly that there is no sensation 










Vorh ■ 





Work 


I t^i-fn ref/ector 
1 24 Kf ^lot ph fed 


reflector 
^ ' processed Q/uminum 


I I(J ] — ‘ 0 j fi<<> of 

airangmcj light units Mitliod \ 
cy/7 c r pftCdi pn rent gmita con- 
{nUiation and Inttii iiunjy dis 
tnhution than Mithod B 

I uj 3 — Sue and inaiinal of tin 
iifliitoi halt a nuukid infimiui 


oa flu ( jfi ( til I III ss of tin In at 
soiii n as shon n /m thi w i an i \ 

I i{) ^ I III f\pi o| njhi fiiKj 

sill fan and fin ain/h of i at off 
ditifimin tin pii n ni of total 
ladiation dilriind to tin nofliin/ 
plain oKoidnu/ to aitnal ti st 



-T/v/t processedi 
colored aluminum 


^^-Ihn reflector 
^old plated facefs 


260 watt \ 

120’volts carbon lam^' 


5 10 15 20 25 30 36 40 45 

Dogrooi From Rof locf or Confer 




■ I I! 




\ 



I hi Slid StojiUfi fill ( i>\npii}i\ a hij/^im/ schcduU undt) five 

nuiinti\ j{f> f^olMiufin finish uith this unfuint injnind installation 


TABLE II — REFLECTION 
FACTORS OF PIGMENTS 


PIGMENT 

W ^ve-Icngth 
(Angstroms) 
6,000 9,500 44,000 

Cobaltic oxide — 




steel gray 
Chromic oxide — 

3 

4 

14 

dark green 
Lead oxide — 

27 

45 

33 

yellow 

Ferric oxide — 

52 

— 

51 

red 

Lead chromate — 

26 

41 

30 

yellow 

Zinc oxide — 

70 

— 

41 

white 

Lead carbonate 

B2 

86 

B 

— white 

BB 

93 

29 


oi litJt neir the reflectors even 
when they arc opcrilctl in groups of 
hundreds 

Tests indicate that a conccntrition 
of six watts per sq in on 20 gage 
black painted sheet steel will give i 
temperature of *^00 I in five minutes 
while i concentration of two w itts 
per sq in will gi\e a temperature of 
only 220 1 in the same time Con 
ccntration of energy depends on the 
wattage of the lamps as well as the 
design and spacing of the reflcctois 
II c imount ol he it at the surface 
of the pirl aaries inversely is the 
squiic of the distance to the limp 
In commercial practice this distance 
IS only 6 to IH m depending on the 
time the pieces stay under the limp 
The design of the reflector is much 
more important thin is the distance 
from lamp to surface 

lests conducted in the lighting 
laboratory of Commonwealth tdison 
on infra red reflectors indicate thit 
reflector diameter is a factor in de 
termining radiation density the solid 
angle subtended by a reflector is a 
factor with regard to glare and to 
percentage of lamp eneigv redirected 
to the working plane With a reflec 
tor which has a cut off below the hi a 
ment center, glare in the eyes ol ad 
jacent operators is presented to i 
considerable extent 

From Fig 1, it might be concluded 
that the in and the 11 m gold 
, plated reflectors were about on a par 
but reference to Fig 2 shows that 
the total radiant energy delivered on 
the work by the 11 in reflector ex 
cceds that given by the in unit 
For any given lamp the total radi 
ant energy delivered on the work 
may be greater for a smaller diameter 
reflector even though that reflector 
individually has the lower efficiency 
Thus, with the 1 1 in reflector made 
up into banks, the spacing ordinarily 


would be I 2x 1 2 in or 1 l4 sq in per 
260 watts whereas the 8^ in reflec 
tor ordinarily would be mounted on 
Hjx8j in centers corresponding to 
72 sq in per 260 watts 

Higher reflection factors of the sur 
face do not remain constant but 
change with the wave length of the 
infra red this variation is indicated 
for some pigments in Table II 
Reflection factor or ability to ab 
sorb energy depends on the pigments 
and color Hence white and other 
light colored finishes cause more dif 
ficulty in getting the rapid baking dc 
sired for good production In one ap 
plication where a high reflection fac 
tor was encountered the reverse side 
of the metal was heated drying the 
paint by conduction, as the bare steel 
effectively absorbed enough of the 


axailable energy lo dry the finish 
Red colors, next to white arc the 
most difficult to dry because of their 
generally high reflection factor in the 
infra red range Blues and greens are 
good in absorbing radiation 

Various colors on thin gage steel 
sheets have been tested White paint 
reached a temperature of ^1^ F in 
eight minutes while red, yellow and 
gray reached successively higher tern 
pcraturcs up to black which reached 
460 F also in about eight minutes 
Aluminum paint reached only 2*i0 1 
in the sime time interval 

Large mass with a limited surface 
presented to the rays will conduct 
iieat away from the surface and re 
tard drying I his effext is useful 
when baking cores or motor arma 
tures 
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TABLE III— HARDENING CHARACTERISTICS OF FINISHES 


Maferiaf 

Synthetic enemels; alkyd 
synthetic and urea-formalde- 
hyde modified synthetics 


Lacquers 


Wrinkle finishes 


Baking Teinpe/a^ure Comniaji^ 

250-'350 F. Harden by polymerization and/ 

(1.75-2.0 watts or oxidation. Oil modified resin 
per sq.in.) is used instead of an oil as the 

350 -400 F. vehicle. Response to infra-red 

(about 2. B watts treatment depends on pigments 

per aq. in.) and color. 

100-150 F. Harden by evaporation. Since 

they are dried at low tempera- 
ture to avoid pinholing and 

budding no discoloration will 

occur. Formerly air dried be- 
cause of the low temperatures, 
use of infra-red has proven a 
great time saver. 

150-450 F. More difficult to bake out be- 


black indicate that thickness has an 
appreciabJe effect on the ’’heating- 
up” time. In four minutes a l4-gage 
panel reached a temperature of about 
230 F. while a 20-gagc panel, only 
about half as thick, reached a temper 
aturc of about 260 F. in the same 
time. In eight minutes the tempera- 
tures were 300 to 325 F., respectively, 
if baking time is long enough, the 
work is heated through, and from 
then on its thickness has no further 
effect. With fini.shcs which have a 
, short baicing time, the thickness has 
a d^nitc effect on the production 
rate^ince a large percentage of the 
total time i.s consumed in bringing 
heavier gages up to temperature. 

Other factors which alTect the rate 
of drying are; the specific heat and 
conductivity of the material; heat 
losses from low temperature radia- 
tion by the work; air currents or 
drafts; conduction to backing or sup- 
porting members; area presented as a 
’’target” for the ray.s; film thickness 
and type of finish. 

While the cooling effect of drafts 
should be kept to a minimum a cer- 
tain amount of air movement is re- 
c|uired to keep the volatiles from 
reaching inflammable concentrations. 
With proper tc(hnic|ue there is no 
danger of explosion. 
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Fig. 4 — The temperature reached 
during drying time varies ivith 
the color of the paint; these read- 
ings 7 vcre on 22-gage sheet steel 



Fig. 5 — The temperature is also 
affected by the thickness oj the 
panel on zvhich paint is applied; 
note the more rapid rise for the 
lighter material 


Japans 


For parts having large surfaces it 
is necessary to present as much as 
possible of the total area to the en- 
ergy source by proper lamp or con- 
veyor arrangement. Parts with recesses 
may cause difficulty because they heal 
unevenly or because the radiant en- 
ergy does not reach all the areas to 
be dried. Unusual or difficult appli- 
cations of this sort must be solved by 
trial installation. In an electric auto 
parts plant, it was found that by rotat- 
ing parts of irregular area under the 
lamps, synthetic enamels were dried 
satisfactorily in 10-15 min. instead of 
the 60 min. required by gas oven. 

Air-dry finishes may be handled by 
infra-red drying at temperature.s not 
exceeding 150 F. House paints and 
architectural finishes made with oleo- 
resinous vehicles do not behave satis 
lactorily with infra-red. Synthetic en 
amels and wrinkle finishes require 
higher temperatures but cause no 
articular difficulty. Temperatures as 
igh as 600 F. have been satisfactory 
for baking wheel finishes. All syn- 
thetic enamels do not respond to 
infra-red drying to the same degree, 
as some tend to "yellow" because of 
the actinic property of the light. 

Discoloration may occur if the 
temperature under the lamp is al- 
lowed to exceed the baking tempera- 
tures. Most of the organic pigments 
are sufficiently .stable to be heated 
successfully, if careful control of tem- 

E erature is exercised. Some finishers 
ave found that the substitution of 
inorganic substances for organic pig- 
ments solves the problem of control. 

Insofar as the other constituents of 
enamels arc concerned, some of the 


cause of the high temperatures 
required and longer time re- 
quired for oxidation. 

Baking japans have not proven 
economically feasible for this 
method of drying as the vege- 
table oils which they contain 
harden too slowly. Air-drying 
japans, however, offer no 
difficulty. 


resins in the finish may cause no par- 
ticular trouble. See I'able III. Speed 
of baking depends somewhat on the 
oils introduced to modify the resin.s; 
perilla and tung oil have been found 
to be satisfactory. Soya oil vehicles 
dry too slowly for the infra-red 
method. 

Kxperiments in drying oil-base 
paints, similar to house paints were 
unsuccessful when application to faim 
equipment and to wooden toys was 
attempted. Oil paints and olco-resin- 
OILS materials in general cannot be 
baked rapidly enough under infra- 
red lamps because they recjuire con- 
siderable oxidation. 

A HPOOiiJ urti«‘li' 1)11 “InfnillpJ in In 
diiHtry” will Hpprnr in iin niiiiil)i>i‘ 

The Microscope as a 

Shop Tool— Correction 

JOSEPH DAUBER, author of the re- 
cently published article, "The Micro- 
scope as a Shop Tool,” has called to 
our attention two minor corrections. 
The sentence starting on line 15, 
column I {AM — Vol. 84, page 530) 
should read "In this case each num- 
bered division of the scale is equal 
to 0.010 in. on the object, and the 
range of measure is 0.1 in. Each of 
these intervals on the reticle has ten 
subdivisions, which arc not shown in 
the iIlu.stration.” 

Also, on page 532, the sentence 
starting on line 4, column 3 should 
read: "This 60-dcg. reticle may be 
either .spider threads, or lines en- 
graved on a glass plate, at 60 deg. to 
each other." 


744 


AMERICAN MACHINIST 



Training in the email shop 

BY E. G. MARSHALL ASSISTANT SUPERINTENDENT PITTSBURGH SCREV/ & BOLT COMPANT 


Raraly is a shop too small or 

too busy for opprenticts. If 

properly taught, boys eon pay 

their way from the very start 

IN plannincj a training program, 
first Jet us study the finished pioduit, 
the first-class skilled mechanic, before 
we decide how to teach a bc^unner 
When we build a die or machine wc 
design the finished product, break it 
into small elements, then build it step 
by step We should do the si me 
with our skilled mechanics 

A skilled mechanic should know 
how to operate and care for most of 
the machines used liy the trade He 
should have a broad knowledge of 
bench work He should be able to 

f )lan a new job so that each step will 
K" done in proper sequence, m the 
least possible time, without wasted 
material or motion, with all work 
done accurately and neatly 

When a man is promoted, he is 
advanced because of ability to ^^et 
results more than for any other rca 
son So let us agree that the basic 
cause for advancement is getting re 
suits" Also let us agree that what 
we want to teach beginners is how tc^ 
get results Then where we shall get 
our boys-^ We must bear in mind 
that only those who arc naturally 
gifted as mechanics are to be selected 
I do not bellc^e w'e should consider 
boys below the age of I H or 19 Com 
petition between mechanics is such 
that a boy without a high school edu 
cation will be left behind from the 
master mechanic’s viewpoint, the boy 
with an academic high school cdiica 
tion lacks two essentials to starting 
an apprentice course He lacks the 
practical training of the trade school 
boy and the theoretical training of 
the college boy 

The boy who has had a college 
training has shown that he has a good 
degree of intelligence Also in the 
engineering courses he has had a 
varied amount of shop work Train- 
ing in the theory of mechanics makes 
him a better prospect for the machine 
shop than the high school boy When 
he starts in the shop, the theoretical 


training does not help liim to get re 
suits ai fust Hut alter he acquires 
some practical ability the theory helps 
him to advance faster His training 
in college shops is different from 
what he would get in industry The 
boy wdio has been to a private trade 
school or has had machine shop tram 
mg in the high school has the prac 
tjcal but not the theoretical start to 
be an ajsprentice 

Theic IS no guarantee that the boy 
will succeed A trade is a guarantee 
only so far as receiving first-class 


mechanics’ wages A man can marry 
and have a family and be respected m 
his community as a mechanic And 
using a mechanic’s status as a base he 
can study and advance into other 
jobs During depressions when over 
head is being cut he can go back to 
work as a mechanic 

Now that we have decided what 
the finished mechanic shall be and 
what boy to select for training, let us 
determine what the tiaining program 
shall be Let us remember that we 
are dealing with human lives, and 
that we may be the means of making 
many boys into failures or successes 


Let us not use the appi entice s\stem 
as a means of getting a supply ol 
cheap labor When we give our woril 
to teach a boy a trade let us do it, and 
do It well Anothci thing to avoid is 
training tlie boy in only (he work he 
lias to do at the moment, with the 
liope he will not be able to get a 
better job anyw'here else I imiled 
instruction is apt to be reflected in 
spoiled woik and worn maTiintiy 
Shops which tram boys iar beyond 
tlicir daily needs will get moie intelli 
gent service, much better work and 


considerably longer equipment life. 

For an apprentice course to be sue 
cessful, everyone manager, foreman, 
and apprentue must have confi 
cicnce in each other and have faith 
in the (oursc The question of which 
benefits most from an apprenticeship 
cMTiploycr or apprentice - dcpencfs 
on wlicthcT the labor received from 
the apprentice equals the training 
value he receives from his employer 
The rate of pay should depend on 
the same exchange of value 

Shops which manufacture a single 
prodiut, where necessarily the work 
is specialized, could trade boys w'lth 



lot (11/ ii/i( ( iO\ii Si io bv snacssfn/, (I’rfyi/in ///u/K/r/i r, /o/ci/idit 
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other shops having a different class 
of work. As we expect the finished 
mechanic to think for himself and to 
have good judgment, he should be 
taught why as well as how all through 
his training. 

In small shops that cannot afford 
a regular instructor, or where the 
number of boys will not justify the 
expense, the bulk of the training falls 
on the foreman. If he studies his 
boys attentively, and plans his own 
work carefully, he can get production 
from the boys almost immediately. 
The work can be arranged according 
to the skill required. The steps can 
be graduated to require very little 


HILL WAS AN apprentice machinist 
by day, and a student of "math." by 
night At the time I di.scovered this 
he had been dubbed "Sines and Co- 
sines" by his fellow workers. Anxious 
to find the reason for the name 1 
watched Bill and found that from 
the way he handled sines and co.sines 
in his frigj^ernometry, he certainly 
was the best shot in the outfit. 

I did my best to convince Bill that 
trig did not help much on the lathe, 
miller and shaper and much less when 
babbitting hanger bearings. But Bill 
was determined to carry on his study 
of sines art! cosines, 

One day the Chief wanted a tri- 
angular piece (as per sketch) for a 
new model, and as usual wanted it 
P.D.Q. I surveyed all my millers with 
indexing equipment, and all of them 
were in the middle of jobs which 
could not be stopped without spoil- 


training between successive steps. It 
is even possible to have the steps so 
close together that a few minutes of 
instruction every now and then will 
prove enough. 

I have in mind a .shop off the 
beaten path of floating mechanics. 
Older mechanics were .suitable ma- 
chinists, but they had no precision 
toolmaking experience. After trying 
to retrain machinists into toolmakers, 
it was found better to have an exten- 
sive apprentice course. The boys 
were trained in care and precision 
from the beginning. By insi.sting on 
high school graduates, the average 
caliber of the shop was raised. The 


ing the parts being worked. All that 
was left was an old hand miller with 
a vise with 4-in. jaws (no index 
equipment available). I called Bill, 
and giving him a piece of square 
C.R.vS,, told him to mill the other 
two sides to make the triangle. I al- 
lowed him one hour to produce the 
part and then left him to his own 
re.sources. 

In .slightly over half an hour, much 
to my astonishment. Bill laid the 
finished triangular piece, milled on 
all three sides, upon my desk; at the 
same time he gave me back the square 
piece of steel. 

Trying hard to conceal my surprise 
I asked for an explanation. Bill 
answered, "Sines and co.sines gave 
me an idea." He used a piece of 
hexagon stock, and holding it in the 
vise as shown, milled one side, then 
turning the hex. as numbered, he cut 


work wa^ done better and cheaper 
than before the apprentice system was 
started. Whenever a vacancy occurred 
a beginner was hired and several of 
the boys moved up a step. This 
caused a small amount of training for 
perhaps six boys, bul not all the 
training for one boy. The almost 
constant promotion and raises kept 
the boys contented. 

The course was .so successful that 
employees in the methods department 
and assistant foremen have been re- 
cruited from the machine .shop. A 
background of mechanics will help 
any foreman, even though he i.s not 
in the machine department. 


the second side and so on for the 
third side which completed the tri- 
angle. Then he cut off guide ends to 
make a piece of the required length. 

Since then, I have encouragcil ap- 
prentices, and hard boiled machinists 
as well, to study sines and cosine.s. 

Race for Safety 

.si-ABisc.lJiT races across the bulletin 
board.s of the All-Steel Equip Com- 
pany with every foot of the way hotly 
contested by an as yet unnamed dark 
horse. Each represents one of two 
team.s of employees trying for the 
tw'O monthly prizc.s given to the team 
with the best safety record. Em- 
ployees arc members of the "odds" 
or "evens" team depending on tfieir 
clock numbers. 

The "Safety Steeplechase" is a re- 
cent innovation to give added zest to 
a safety prize contest which thi.s plant 
holds every month. It provides a 
graphic way of announcing team po- 
sitions every day. 

Scores depend on accidents which 
require doctor’s care. For the first call 
2 5 points are marked against the in- 
dividual's team. Each additional call 
count.s 2 points. At the end of the 
month the team with the lowest score 
i.s eligible for prizes. Lots are drawn 
to determine who on the winning 
team are to receive the two prizes. 
Those who have had points chalked 
against them for accidents are in- 
eligible. If any one month’s conte.st 
ends in a tic, the prizes arc held over 
for the succeeding month's winners. 

Value of the prizes varies from 
$10 to $15. Prizes never consist of 
cash. Instead they are always articles 
useful in the home or important to 
the employee. Thus the family as a 
unit has an interest in the contest and 
additional emphasis is given to the 
entire safety program. 
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BY GEORGE BUSMAC 
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Too hot for oil? 


Just because moving parts are 

too hot to oil is no excuse 

for improper lubrication. A 

suspension of graphite often 

solves many problems at once 

CONvrvoRS for heat-lrcatin^ ovens, 
lithographing ovens, enameling 
ovens, paint drying ovens, and other 
high-temperature applications de- 
mand a lubricant which will not flash 
off or carbonize at the temperatures 
encountered. One solution for tliis 
problem is the use of colloidal graph- 
ite suspended in a carrier best suited 
to the particular conditions involved. 

* This carrier may be oil, naphtha, 
kerosene, carbon tetrachloride, or 
some other fluid. 

Generally, the fluids or carriers are 
intended merely as a means to get 
the graphite to the desired bearing 
surfaces. Their selection will depend 
on the amount of penetration re- 
cjuired, the speed with which they 
burn off, which affects penetration, 
and their flash point. Wherever high 


temperatures exist, experiment may 
be retjLiired to determine the amount 
(}l graphite to be included in the fluid 
carrier. In litiiographing ovens, vola- 
tile organic fluids such as naphtha 
have been used as fluid mediums, be- 
cause they flash off without leaving 
deposits. They are also used on as- 
sembly lines in auto plants and on 
paml conveyors in farm ccjuipment 
plants because ol their cleanliness. 

While more graphite generally is 
used as the temperature and pressure 
increase, there are applications where 
the reverse is true. Some railways and 
jailway equipment manufacturers 
have found that a small amount ol 
graphite is most suitable for fire-box 
studs and superheater .assembly. 

In high-temperature fittings such 
as used in refineries and other proc 
es.dng plants where return bends and 
other joints have to be dismantled 
frequently, oil with colloidal graphite 
is used on holt threads to avoid seiz- 
ure and galling. 

A chain-driven plate-type conveyor 
for carrying spark-plug insulators 
through a kiln was aifficult to lubri- 
cate because the high temperatures 
caused ordinary lubricants to burn 


off, carbonize and flake. Two auto- 
matic lubricators of the air-operated 
spray type, were used to spray col- 
loidal graphite suspended in carbon 
tetrachloride directly on the lower 
bearing surfaces. The carbon tetra- 
c hloride evaporates almost instantane- 
ously because the conveyor has a 
temperature of 37^ to 400 F. at this 
point, leaving a coating of dry graph- 
ite on tlic wearing surfaces. A small 
amount of kerosene and oil added to 
the solution slows up evaporation 
slightly and permits the graphite to 
completely cover and lubricate the 
bearing surfaces. It has been found 
unnecessary to use the lubricator all 
the time, as sufficient graphite ad- 
heres to give satisfactory 24-hour lu- 
brication with only a shorl period of 
operation once a day. 

There arc special solutions of oil 
and colloidal graphite which are being 
used at temperatures as high as 1,600 
lo 2,000 F. Generally the main prob- 
lem is to get a carrier which will get 
the graphite to the desired location 
before carbonizing. 

Another point in (he use of graph- 
ite a.s a lubricant in ovens is that acid 
fumes sucli as may exist in a bonder- 
izing oven have no effect, while in 
lithographing ovens the varni.sh 
formed on the inside of the oven by 
the volatiles will not adhere to the 
grapiiited surface. 

Several large forging shops arc 
using lubricanl.s as a vehicle lor col- 
loidal graphite, 7'he liihricant acts 
only as a carrier because al the tem- 
peratures at which iron or steel is 
forged any lubricant burns off. It is 
in this very tact that differences in 
die lubricant vehicles occur. Whetlier 
a low or high viscosity vehicle sliould 
be used is a matter of some argument. 
It is contended that a higher vis- 
cosity material will make for slower 
burning with consequent Jess flash. 
Some automobile manufacturers now 
require exceptionally close tolerances 
in their forged parts. It is particularly 
important in this kind of work that 
the metal must not stick, which means 
that the oil vehicle must leave the 
die clean sn tliat there is no build-up 
of materials to spoil the contour of 
the Jic. To avoid gummy deposit.s 
high-grade mineral oils, such as 
"bright” stock, arc generally u.seJ as 
the vehicle. 

With reference to the use of higher 
or lower viscosity materials it is pos- 
sible in the simple and shallow dies 
to use lower cost, lower viscosity ma- 
terials because the flash point is not 
as important as it might be in the 
deeper, more '^omplicatcd dies. 71ie 
graphitic content is about the same 
in both cases. 
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Indicating bore gages 

BY C. C. STREET. CHIEF ENGINEER. FEDERAL PRODUCTS CORPORATION 


Simple methods for testing 

the occurocy of indicating 

bore gages are given in this 

final installment of a series 

on common measHring devices 

ONL OP I HI most important divi- 
sions ot the art of precision measure- 
ment IS the gaging of cylindrical 
bores Here, limitations are set up be 
cause the fixture or device usually 
must be contained within the con 
fines of the bore itself The limited 
space available often controls the 
possible design and principles ap 
plied Thus, it differs considerably 
from external gaging where, figura 
lively speaking, it is possible to con 
trol the alignment and relationship 
of the various locating devices with 
out too mucli difficulty and, usually. 


as much room as needed can be taken 
up by the mechanism of the measur 
ing instrument 

Since in measuring cylindrical 
bores the space available is limited, 
the fundamental types of misalign 
ment must be considered carefully 
The true dianveter of the bore is the 
tlimension usually desired Evalua 
lion of this diameter is subject to 
basic types of errors First of these 
IS the dcniation of the measuring 
plane from the axis of the bore By 
examining Fig it can be seen 
that 

Pr = 2 

where Di icprcscnts the measured 
diameter, ; the actual radius of the 
bore and the displacement of the 
planes Ihis eciuation shows that lor 
small s allies of d D, does not diffei 
materially from true diameter D of 
the bore 

Again referring to Fig H it is 
obvious that 


Dl~ 2 r cor a 

and therefore the rale of change of 
D, IS small for small values of a 
since the cosine remains ec]ual to 
unity to three sigmhcant figures up 
to an angle of approximately 2^ deg 
The second souice of error exists 
when the measurement is made in 
such a manner that the angular rela 
tionship between the diameter meas 
ured and the axis of the bore varies 
from a true perpendicular condition 
This can be seen by referring to ITg 
1 1 Where L) repiesents the true 
diameter, leprcsents the diameter 
indicated by the gage, and h repre 
sents the displacement longitudinally 
in the bore of one of the measuring 
points, we have a relationship in 
w Inch 

D, V P^ ^ h 

This might also be expressed by using 
Here, 

n 

p 

I I, 



Fig. 13 — Deviation aj the 7fiea^urin(/ plane jro 7 ii the 
axis of the bore is one of the hasu l\pes of errors to 
be iousideied in bore measuring instruments 


K — A — -IN 



Fig 14 — A second source of error in bore gaging is 
the possibility of taking the measurenient zo/ien the 
diameter measured is not at right angles to (he bore 
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referring to equation — 2 r cos. a, 
it can be seen that 2r might be re- 
placed with D so that this equation 
would then be written; 

Di = D cos. a 

Comparing this with the previous 
equation, it is apparent that for a 
lateral error of placement in the bore, 
the diameter read is directly propor- 
tional to this angular displacement, 
but in the longitudinal displacement 
it is inversely proportional, so where 
one error tends to decrease the indi- 
cated reading the other error tends to 
increase it, and both in a like manner. 

This explanation shows the need 
for providing any suitable bore gage 
with means of automatically deter- 
mining at least one of these positions. 
The usual method is to eliminate the 
lateral error and allow the operator 
to manipulate the gage back and 
forth and observe the minimum size 
indicated, which then will represent 
the true diameter. 

Friction Always Present 

To accomplish this purpose, a pair 
of contact points attached to a single 
body constrained to move jiarallel to 
the measuring point in a pcrpendic 
ular manner represents one of the 
most satisfactory and conventional 
methods. Many methods have been 
used to obtain this constrained mo- 
tion parallel to the contact point. 
Some of these have advantages over 
the others, but in nearly all there ex- 
ists a certain amount ol friction, so 
that the force exerted by the locating 
points usually is greater when thc 7 
are being forced inward than when 



15— In this design the body 
holding the centralizing points is 
pivoted on a spring hinge 



h'ig. 1(r —A curved plunger in a curs^ed slof transfers motion from the 
coutaef point dosen (he axis (»/ (hr bore in (his type of gage head 


tliey arc moving outward, even 
though in exactly the same position. 
7his has a tendency to alter the load 
j^Iaced upon the fixed measuring con- 
tact and thus produces a slight error 
in the readings because of a varia- 
tion in the contacts’ penetration into 
the surface of the metal. 

In any sliding unit, such as a rod 
fitted in a hole, there must always be 
a slight amount of play which allows 
the.se parts to shift from tlie ideal 
alignment desired. This amount of 
play will, of course, incrca.se with 
wear, particularly where it is liable to 
contamination from abrasive or dust 
in the air, as w'ell as dirt from the 
part measured. 

The method shown in Fig. 1 
eliminates this difficulty, in that the 
body to which the centralizing points 
are attached is pivoted on a spring 
hinge. In this manner the friction 
usually encountered at this point is 
eliminated. 

llic various method, s of tran.s/er- 
ring the motion of the contact point 
down the axis of the bore have, in 
many cases, been quite ingenious. 


Some have gone so far as to make a 
curved slot in which the quarter sl*c- 
lion of a ring is placed so that the 
contact point rests on one end and 
the gaging rod on the other. A mo- 
tion causes it to slide around thi.s 
curved slot, pirshing tiie rod which is 
mounted in the frame of the gage. 
This method is shown schematically 
in Fig. 16. 

Perhaps the bell crank has been 
used more generally than any other 
method. Its principle and construc- 
tion is .simple, and in most instances 
the friction produced by such a trans- 
fer mechanism is very low. The 
method shown in F'ig. 1 3 almost com- 
pletely eliminates friction at this 
oint. Here the motion is produced 
y a flat spring placed at deg., 
and therefore acting as a hinge so 
that the block to which it is attached 
must move outward the same amount 
as it is moved downward, and in that 
manner draw's the attached rod with 
it. The indicator placed at the other 
end of the rod .shows the movement 
of the contact point. 

In considering the value of any 
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bore gage, there are a few simple 
tests that can be made to determine 
the fidelity to which the instrument 
will indicate the true size. It must be 
borne in mind when using such de 
vices that they arc, in essence, simply 
comparators, and at no time will give 
an actual measurement of the diam- 
eter. All that we can ask of such a 
gage is that it tell us faithfully the 
difference, if any, which exists be- 
tween the bore being measured and 
the master ring used to set the gage. 

This fidelity can be determined 
simply by placing the gage in the 
bore. The handle of the gage is raised 
so that the instrument reads plus, 
now when slowly lowering the handle 
it will be found that the gage gradu- 
ally reads a smaller and smaller value 
until it finally reaches some minimum 
indication on the dial. This minimum 
indication should be noted. Now al- 
low the gage handle to lower and 
then pull it upward slowly, gradu- 
ally reducing the reading until again 
a minimum is obtained. Note, if any, 
the difference between the minimum 
values obtained by these tw'o meth- 
ods. If the difference exceeds more 
than one of the least divisions of the 
indicator dial, the value of the gage 
is (juestionable. Any gage that will 
give this minimum to less than I a 
division is highly satisfactory. 



lug. 17 — The gogc can be checked 
by holding it at about 15 deg. off 
the axis of the bore and observing 
the minimum reading ivhen slowly 
swinging the gage 


The next operation is to succes- 
sively approach the minimum value 
from the same side and note if there 
is any deviation between the values 
obtained. If the greatest difference is 
equal to not more than two-tenths of 
the least reading of the instrument 
dial, the gage can be considered sat- 
isfactory. A further tc.st that might 
be made is to hold the handle of the 
gage at an angle of about 15 deg. 
with relation to the axis of the bore 
and see if the minimum value ob- 
tained by the method previously 
described differs from the value ob- 
tained when the handle is actually 
lined up with the bore’s axis. This 
latter procedure is .shown in Fig. 17. 

It is well to bear in mind that all 
mechanical instruments, excepting 
those depending solely on spring 


C.. C. Strfft’s article on the subject 
of direct and comparison measure - 
ments (AM — Vol. 84, page 565) 
must have brought back memories to 
the oldtimcrs who worked without 
benefit of micrometer and vernier, 
yet managed to turn out creditable 
work. Yes, it takes the mechanic who 
has seen the day of the firm-joint 
caliper and scale measurement to 
really appreciate the progress that 
lias been made in accurate measuring 
devices. The younger generation ol 
machinists would probably quit if you 
took away his outside and inside mi- 
crometers, then asked him to bore a 
large diameter hole so that a shaft 
already turned would be a driving fit 
in the hole. If he didn’t quit in dis 
gust, he would lose several pounds 
worrying before the job was com- 
plete and accepted. 

When browsing through my library 
not long ago, I came across a book, 
"The Turner’s Handbook on Lathe 
Work and Screw Cutting,'’ by W. E. 
Wharton, published in England 
many years ago. I bought this book 
in 1917 while .serving my appren- 
ticeship. A few of the olcilimers 
among my shopmates carried this 
book in their tool-chests, much as 
machinists carry the American Ma- 
chinist\' Handbook in this country. 
One of my shopmates claimed to 
have worked with the author in the 
Royal Arsenal, at Woolwich, some- 
time in the nineties. 

In this book the author describes 
a method of obtaining the above re- 
.sult that must be familiar to shop- 
men who were active at the turn of 


mechanisms, contain an appreciable 
amount of friction. When climensions 
are considered in such small units as 
0.00005 in. these frictional forces can 
easily deflect, compress and alter the 
relationship of the various structural 
parts of a device to magnitudes even 
greater than this value. 

With care, good results can be ob- 
tained with instruments that exhibit 
even a fair amount of friction, if 
they always are manipulated in ex- 
actly the same manner each time. If 
this is done these frictional forces 
tend to produce the same errors in 
the same directions. Skilled opera- 
tors can show surprisingly satisfac- 
tory results by observing this rule of 
measurement, even with bore measur- 
ing instruments that are not of the 
highest quality. 


the lentury. The author points out 
that there is a standard which if 
worked to correctly will give no mis- 
fit or bad jobs when boring a hole to 
fit exactly a turned shaft, or to turn 
a shaft to fit a hole already bored. 
This standard for boring or turning 
is |-in. rock to (he foot of a wire 
gage or calipers for a driving fit, and 
\ in. to the foot for a working fit. 

As an example, the author takes a 
piston that is to be turned to fit a 
cylinder bored 24 in. in diameter. 
Make a wire gage to fit the cylinder 
so that it just touches as it is passed 
over the center. Then take dividers 
set to \ in. on the rule, and mark off 
from the center line thus obtained on 
both sides; this gives 1-in. rock set- 
out, which is the amount required for 
24-in. diameter. Now ease the wire 
gage until it touches up to the line 
set out. It will take very little easing 
to accomplish this amount of rock, 
only a minute fraction of an inch be- 
ing required. When turning the shaft 
or piston, set the calipers to the wire 
gage so that it can be felt to touch 
and finish the work at the same feel, 
having no spring on the calipers. This 
gives a perfect fit, without the need 
of taking the work out of the lathe to 
try it for size. 

If the shaft already is turned and a 
hole is to be bored to fit the shaft, set 
the calipers to the job, then make a 
wire gage or .set inside calipers to the 
outside calipers and bore the work. 
Take care to allow the amount of rock 
required; that is, | in. for a driving 
fit, or \ in. for a working fit, for each 
foot of diameter. 


Direct and Comparison Measurements 

By ROBERT 5. ALEXANDER 
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SHORT CUTS FOR THE SMALL SHOP 

BY A H WAYCHOFF 




LESS BOTHER will be emnuntered 
when setting up vsnrk in small drill 
presses by using this short length of 
I-bcam. It has a couple of pairs of V 
notches cut in the flanges on one side, 
with those on the other side left as is 
With It both round and flat work can 
be flrmly supported, with plenty of 
clearance under the work for the drill 
to break through 



BETITR WORK on lathes is possible 
by keeping the centers nicely polished 
One of the easiest ways to do this is 
to use a hardwood stick with a 60 
deg. V-notch in one end, with emer’ 
glued inside the notch This polisher 
used once in a while with the lathe run- 
ning will keep the center point smooth 
and bright so it won’t siart cutting 



Hacksaw frame extension 
permits dreppr cuts 



MOST HACKSAW FRAMES aren i 
deep enough to take care of some jobs, 
and few shops have a special deep 
frame Shown is an arrangement that 
takes less than a minute to slip on, 
and will do the work line Each end 
link IS made of two steel strips about 


three-quarters of an inch wide and an 
eighth of an inch thick The little strips 
that catch the blade holding pins in the 
frame can he made from an old butcher 
knife Thev’re riseieci between the strips 
forming the end links, which are riveted 
at a few other places also Then a couple 
of holes drilled in the hacksaw frame, 
four pins, and the device is read\ for 
use turning the wing nut the blade 

tension tan be adjusted in the usual 
way, and the attachment can be remosed 
o replaced in a jiffy 

RoILm skale 

makes movinq 






A HANDY TRUCK for all sorts of 
drums and barrels may be made by 
cutting a father wide auto wheel or 
tire rim in two and then riveting it to 
an old rr)lf r skate In use the barrel 
IS simply rolled over the cradle with 
the cradle placed in the center Then 
a man can easily take hold of one end 
of the drum and roll it in any direc- 
tion, getting in close places where it 
would otherwise be impossible 



GOOD I ERRUI 1 S for small hand 
tools can be made by winding the 
handle where the ferrule is to be with 
line copper or brass wire Wind ihe 
wire smooth and tight, and wiih a hot 
iron flow solder all over it Then dress 
off the solder with a line file till the 
wires just show This makes a very light 
ferrule, with many times the sirengih 
of a piece of sheet metal 



IXIINSION (ORDS usually arc 
wadded up and thrown in some corner 
when they rc not in use, making them 
tangled and knotted, and fraying the in- 
sulation till M s dangerous A way to 
protect the < iird and find it easier is lo 
wind It up on an ordinarc little clothes- 
line reel such as sold in ten-cent stores 
Remove the clothesline and drive u 
small pm about half an inch Jong 
through the spindle Then, with the reel 
mounted in some lonvenient spot* jusr 
double the cord, hook the loop over the 
pin, and start cranking Next time you 
want It ^ou know that it’s in the right 
place, and that it’s not all tangled up or 
shorted 



ME( HANKS DOING PIIJMBINC, or 
repair work will lind this method of 
holding nipples much better than the 
common wrench or nipple chuck ideas 
With a hacksaw spin one side of an old 
coupling of the right side, strew in the 
nipple and damp the coupling in a vise 
Just i light pressure holds the nipple 
tight enough for threading and cutting, 
and there isn’t a chance of damaging 
the threads Siuds and bolts can be held 
the same way by cutting through one 
side of a suitable nut 
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IDEAS FROM PRACTICAL MEN 


Double Die Speeds Riveting of Thin Sheets 

By L. KASPER 

We make a product of strip steel riveted together 
at specified points with hollow rivets, the work being 
done in a punch press. Two different thicknesses of 
material arc used; at some points, two thicknesses of 
the heavier material are riveted together while at 
Other points, the thinner material is riveted together. 
Ordinarily, the heavier pieces would be riveted to- 
gether and the press then reset for the lighter pieces; 
however, cost of the article being produced did not 
permit of the additional handling. Therefore, tlic 
method shown in the drawing was adopted. 

The die block A is htted with two stops D for locat- 
ing the material under the punches. Block A is 
grooved for receiving the rivet head, as shown. Two 
punches B and C are carried in the punch holder, 
punch B being longer than punch C by an amount 
equal to the difference between the twm thicknesses of 
strip to be riveted. Punch B is located directly behind 
punch C, over the center of the groove. 

In operation, the rivet is inserted in the holes in the 
two pieces E with the head of the rivet located in the 
groove in the die block A. The work E is then slid 
toward the rear until it contacts the stops D. If two 
heavy thicknesses arc being riveted, they will contact 
the projecting portion of the stops D, which will 
locate the rivet in line with the shorter punch C. If, 
however, two of the lighter section.^ arc being riveted. 



Punch press dies were arranged in this manner to 
rnrt izvo thicknesses of heavy sheet or hvo thick- 
ness of light sheet, iinthoiit changing fhc dies 


they will pass under the projecting sections of stops 
D, coming to rest under the longer punch B. In the 
drawing, two of the heavier pieces are shown in 
section, while two of the lighter pieces are shown 
dotted, indicating the positions they occupy when the 
punches descend. 


Non-Interfering Screws for Parallel Clamps 

By C. &. WILLIAMS 

The conventional parallel clamp, with screws pro- 
jecting in opposite direction from the jaws, often in- 
terferes with some part of the clamped work, especially 



The nuts Qfid bolts of this pandlcl clamp do not 
extend far enough beyond the surface of the jaws 
to interfere with most types of clamped work 


when the latter is on a machine table. Here is a design 
which overcomes much of that difficulty. 

The screws of the illustrated clamp do not extend 
much beyond the jaws, and they can be tightened from 
either side. It will be seen from the drawing that both 
jaws of the clamp are exactly the same, that the nut A 
is countersunk from the inside, while the nut B is 
countersunk from the outside; both nuts are threaded 
for their entire length. 7’hc nuts and the heads of the 
bolts extend only far enough beyond the surface of the 
jaws to permit tightening with a wrench. 


Lathe Attachment fer Greeving Rushings 

By ROBERT C. SMITHYMAN 

Alliance Marhwc Cnmpafiy 

The accompanying illustrations show a lathe at- 
tachment developed and built by the Alliance Ma- 
chine Company for turning oil grooves in bronze 
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hearings. Hand or air chipping was a slow process 
and the grooves \\ere not uniform. With the device 
here shown, bearings up to 6 in. diameter and 8 in. 
long were grooved in 90 sec., including time for set- 
ting up. 

I he problem was to lind a method of feeding the 
tool. The ordinary feed on a lathe is not fast enough 



^-/ sciftcli-yokc aftiich)in'nf fur r/rooz'uuj husliuu/s, 
vioiiyitf'd 0)1 the oui of ihc latJic bed and (on- 
nccted lo ihc carriayc, mores (hr fool foiioard 
ihr lou/th of flic Imshiny in onc-qHari-'r lo om 
full turn of flic faceplate 

as the tool must travel the length of bushing in one- 
cjuarter to one full turn of the fatcplate of the lathe 
This was solved by designing a feed attachment for 
the lathe. 

This attachment, designed to fit on the end of the 
lathe, con.sists of a connecting rod which is bolted to 
the tool carriage. The connecting rod, shown as A has 
a slotted bar B at the end opposite that which is bolted 
to the tool carnage, ITis slotted bar is fitted with a 
bronze slide block C. which is bolted to a turntable D. 
When the table revolves, this scotch yoke moves the 
carriage back and forth, thus oscillating the tool in 
and out of the bearing. 

To rotate the turn table, a set of miter gears is 


used. One gear E is fastened lo the end of the lead 
screw. The other gear G is fastened to a shaft H 
welded to the turntable. Therefore, a definite tie-up is 
made between diC speed of the lathe spindle and the 
speed of the tool feed, The ratio between the two can 
be changed in die usual w'ay of dianging the gear 
ratio at the end of the lathe. 

The complete unit is fastened to the end of the 
lathe by a steel block /, which is bolted to the bed of 
the lathe between the ways in such a manner that the 
tool carriage can pass over it. The steel block has \ 
hole through which the shaft passes. Holes are drilled 
in the turntable to obtain a different length of stroke 
lor different length bushings. 

1'he use of the slotted bar and slide block on the 
LOnnecting rod makes possible the desired harmonic 
motion so that the oil grooves will intersect in the 
center of the bushings when the rotational speeds ol 
(he faceplate and slide and the length of the connect- 
ing roil A are such that the tool goes in on one turn 
cT the plate and out on one turn. 

The tool IS placed in a bar and is ground in such a 
way that it will cut when the tool is fed either way 



The harmonic feed of the (jrooving tool depends 
upon the relative speeds of ihc spindle and ear- 
naye. I'he ratio heticeen speed and feed ca-n be 
adjusted by indexing the turntable, thereby 
changnig the length of the connecting rod 



Polio between bearing 
and feed is / to I. >4s 
the bearing revolves 
once the too! is fed 
in and out The too! 
IS then started at a 
starting point 1^0’ 
from first starting 
point 



Ratio for th/s groove 
IS / to E. The bearing 
revolves once. The too/ 
is fed in and out tmee 
The too! is then started 
at a po/nf IdO^ from 
first starting point 
and another groove 
cut 


K - 8 '' 



Patio for this groove is 
2 hi 

The too! IS fed in on orie 
full turn of the bearing 
and out on one full turn 
of bearing 


These three types 
of grooi'cs can be 
cut in bearings in 
^0 see, or less, in- 
cluding time for 
setting up the job 


OCTOBER 2 , I 940 


753 




through the bearing, forming an endless groove. The 
tool is then started in again 180 deg. from the point 
where the first groove was started and another endless 
groove machined. 


Stripper Screws of Variable Length 

By H. R. HAGEMAN 

Quantity produced shoulder screws designed for 
limiting the travel of stripper plates on punch and die 
work have become c|uite popular because of their 
convenience. But they have a few objectionable fea- 
tures which are overcome in the type of strew shown 
in the drawing. It will be noted that in ea.h of the 
three different screws shown the shoulder is formed by 
slipping an ordinary fillister head capscrew through a 



rin se fillisfrr h r a d 
cap s f r e .7 . slipped 
throu(jJi a piece oj tuh~ 
iiHj, overcome sooie oj 
the i}i}jeetions of shoul- 
der semes used jor 
liniidfu/ the travel oj 
.r t r i p p e r plates on 
punches and dies 


piece of tubing of the reejuired length with a special 
washer under the head. 

This is a decided advantage over the solid shoulder 
screws, and makes it unnecessary to stock so many 
special screws. They are not so liable to break because 
of no sharp corner at the shoulder, and should they 
break they can be replaced at little cost. They can be 
shortened readily to compensate for wear of the punch 
steel, thus maintaining the proper amount of travel on 
the springs. 

In the absence of tubing of the required dimensions, 
iron pipe can easily he adapted, J-in. pipe for -J-in. and 
screws, l-in. pipe for ^-in. screws, and so on. 

A Nifhed Boring Bar Reduces Chatter 

By ARTHUR L GREENE 

Niching of a boring bar to half its diameter just 
above the cutting section w'ill reduce vibration and 
chatter and increase production approximately 25 
per cent. This is the finding of Henry O. Luther, 
specialist in precision machine work at the Package 
Machinery Company. Work with the new bar show^s 
that the cutting tools have much greater life between 



7'he theory Judinni this nulled boruuj bar is lhaf 
the spriufi in the bar provides a lerisi achon 
‘ivhiih takes up shock and vibration 

grinds, and that they may be run at about 25 per cent 
higher speed without vibration and chattering. 

All bars used on the company's jig boring machines 
arc now being turned down to take advantage of tliis 
fact. The bar can be niched, or it can be gradually 
necked dowm until the narrowest point is readied 
about \ \ in. above the bar head. 

The theory is that the niching of the bar gives a 
certain spring and provides a wrist action which has 
a tendency to take up shocks and vibration loming to 
the bar from the boring tool. In this way the amount 
of vibration transmitted to the bar itself is cut dow^i. 


Simple Clamps for Assembling Welded Structures 

By F. SIDNEY 

A few w'cll-positioncJ clamps greatly assi.sL erecting 
and as.sembly operations, especially on light welded 

Steel sections 
fitted Tvith hook 
knits make eon- 
^ venient clamps 
^ j u r assembly 
0 p e r a t i o n s , 
especially o n 
liifht welded 
structures 

structures. Two of the many types of clamps are 
shown in the illustration. Both are of simple design 
and made from steel sections. 

The one made from angle .section is useful for 
corner and cross-wise holding of parts. The clamp 
made from the T-section is handy for junctions, wdiere 
the work lays in vertical and horizontal planes. 
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DYNAMICS OF DEFENSE 



TIu iiudiinn tank is a land battleship, lecigln more than 
20 tons and has aiino) luavv cnouqh to hsisI ^7-mm (/itiis 


France dug in and then caved in, a tragedy of static 
defense. Mechanized armament has moved a long way 
since the World War. Here are some of the trends 


BY MAJOR ROBERT GIMSBURGH, U. S. ARMY 

Issistant Executive, Office oj the dssistant Secretary of Win 


JMure power! More speed! More protection! 

Every general staff is calling upon its technical 
experts for armament that ^^\\\ combine all three 
factors. Yet the mere recital of these requirements 
indicates that they are not reconcilable with each 
other. The more the power, the greater the weight, 
and therefore, the lower the speed. 'Ehe more the 
speed, the lighter the bulk, and therefore, the less 
the power. The greater the protection, the heavier 
the weight, the less the speed, and the less the power. 

Strange as it may seem, however, there is a 
decided trend in the armament of all great powers 


to realize this combination with unprecedented effi- 
ciency. The reason? The modern internal com- 
bustion engine, 

Consider, for example, the tank or the combat 
car. No longer is it the cumbersome vehicle of 
yesterday, moving at four or five miles an hour 
protecting slow moving infantrymen while affording 
cover to its own operating crew. Its basic require- 
ment of force has not been abandoned. On the 
contrary, it has been increased. The most modern 
types carry not only heavy machine guns but light 
artillery. The\ move at 40 -mile-an-hour speeds, and 
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they carry protective armor that tends to resist even 
37'mn]. anti-tank guns; they are not always stopped 
by 75-mm. ammunition. From Finland and from 
France have come reports of 70-ton tanks used by 
tile Russians and the Germans respectively. 

So far, the United States Army has announced 
that it is producing light and medium tanks. Our 
light tank carries a crew of four men and has anna 
ment which equals the fire power of at least 30 
men with rifles. It weighs about ten tons and can 
run at high speeds both on roads and over rough 
terrain. It can knock doAvn trees six inches in 
diameter and has armor thick enough to keep out 
ordinary .30 caliber bullets. With its great speed 
and cross country mobility it is as hard to hit a^ 
a rabbit. 

The medium tank is much larger and hea\ier 
than the light tank, carries more powerful guns, and 
has a crew of six men. It is, in fact, a land hat lie- 
ship capable of crossing wide trenches, knocking out 
machine gun nests and overcoming strong enemy 
resistance. Its armor heavy enough to keep fnit 
miicli heavier projecriles tliaii that (jf the light tank. 
It weighs more than 20 tons and has a laiad speed 
of around 30 miles [icr hour. It has a powerful 
engine, protected by armor and carries a liberal sup- 
ply of gasoline likewise protected. 'Fhe armor is rela- 
tively thick, and can repel most small arm proiectiles. 

The Iron Horae Joina the Army 

'Fhe American combat car, the “heart ’ ol the 
mechanized cavalry, is a light tank, protected h\ 
armor and equipped with the weapons needed to 
accomplish the tasks a|ipropriate to that arm. The 
vehicle weighs about eight tons and has a maximum 
speed of about 50 miles per hour. 

Whenever an innovation in armament is intro- 
duced by one country, the others logically follow. 
Heavy tanks have been noted in Europe; and 
Ainericii is studying, experimenting and testing their 
j)ossihle value in our own mechanized program. 

The interplay of the triumvirate, power, speed 
and protection, appear in aviation in a 
manner even more spectacular than they 
do in the tank or combat car. General 
staffs are demanding increased armament 
both in the number and in the caliber of 
the guns mounted on the plane. Tlie> 
call for terrific speeds not only in pursuit 
ships but even in heavy bombers. They 
ask for heavy armor plate so placed as to prutect the 
pilot from hostile fire. 

In the early stages of the present war, there was 
a tendency to think principally in terms of speed 
and power, hut as casualties among pilots multi- 
plied, the protective factor assumed greater impor- 
tance. A trend toward heavier protective armor has 
been found among the warring nations. 

The trend toward leak-proof gasoline tanks is 
indicative of a similar desire for greater protection. 
These have greatly reduced the effectiveness of .30 
caliber bullets and have tended, therefore, to make 


the plane far less vulnerable than in the past. 

To counteract this development, heavier machine 
guns and even cannon arc being mounted in cockpits 
overseas, 't hese, in turn, increase the weight of the 
planes and should tend to reduce speed, yet there 
i^ no indication that tlic fighters or the bombers 
are moving any slower. The increase in weight 
caused by the added annor is met, in some ca.ses, 
by a reduction in the numhei of the crew. The 
need for armor has also been reduced by develop* 
ment of more effective file power at greater distances. 

A trend by definition precludes stabilization; and 
in aviation, especially, it is difficult to conclude w’^hich 
of the three factors, of power, speed, and protection, 
ai any given moment has the upper hand. Fluctua- 
tions arc continuous. 

The P-38, which the Army Air Corps regards as 
the best interceptor pursuit airplane in the world 
today, is an illustration of the trend in America. 
Heavily armed, it is capable of more than 400 miles 
per hour. It has a range of 600 miles or more. It 
has leak-proof tanks, and piovides armor protection 
tor tin* pilot to include .50 caliber bullets. 

Modern Doughboy Uses Many Weapons 

Let us now turn to less spectacular armament, 
rliongh in I lie final analysis, as important as planes 
Ol tanks. An army essentially is a team effort, and 
a Aveakness in am t>pe of machine or wn*apon is 
likels to develoj) a point of vulnerahilit\ of wdiicli 
an intelligent cnemv wnll take advantage. It is wase 
always to assume that the enemy will be intelligent 
and to prepare accordingly. 

In the infantry, the trend toward power has 
multiplied the number and types of weapons needed 
for the doughboy. ^I'here was a time, and not so 
long ago, when infantryman and rifleman were 
synonymous. Today he pushes the assault wdth 
pistol, grenade, rifle, bayonet, machine gun and 
mortar, supplemented by tanks, field artillery, and 
airplanes. 

For speed, he depends on fast moving trucks that 
carry him close to the battle lines or 
move him quickly to other sectors when 
the situation demands. This trend does 
not mean that the three mile an hour 
feet of the doughboy no longer serve in 
battle. On the contrary, reports from 
overseas indicate that there is still plenty 
of marching and countermarching. Ex- 
amples of infantry moving on foot day after day, ten, 
twenty and even thirty miles are common despite 
the introduction of mechanized means of transport. 

For protection, he depends on his own anti-tank 
and anti-aircraft guns and on his supporting planes 
and artillery. 

In small arms used by the infantry, the trend 
is away from the manually operated rifle to the 
semi-automatic, a combination of speed and accu- 
racy. The American Garand probably represents 
the best in the semi-automatic field. It will super- 
sede the old reliable Springfield which has been 
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recognized for man}' years as the most efficient bolt 
action military rifle in the world. With the new 
gun, no manual operation is necessary between 
shots. The rifleman maintains his aim on the 
target and fires by squeezing the trigger for each 
individual shot. It uses the same ammunition as 
the Springfield and is equally accurate. A trained 
rifleman can fire 60 aimed shots per minute as 
compared with the rate of fire of only 15 shots per 
minute with the old standard rifle. It weighs 
approximately nine pounds, and its most efficient rate 
of fire is about two and one half times that of the 
Springfield. It can be fired with considerably less 
fatigue on the soldier, due to its reduced “kick”. 

The Garand uses ammunition more rapidly and, 
therefore, adds to the difficulties of supply. Its pro- 
duction in mass is taking considerable time, but 
once it becomes available to every rifleman, it is 
expected to meet the most exacting demands of the 
modern doughboy. 

In machine guns the trend is toward greater 
numbers of light automatic weapons with higher 
rates of fire. In Europe, water-cooled machine 
guns are giving way to air-cooled types. In our 
own Army the basic machine gun is the caliber .30 
Browning. It has a maximum rate of fire of ap- 
proximately 500 rounds per minute with a range 
of about three miles which is approximately 50 per 
cent greater than the World War type. 

Since the World War, the Army has added the 
heavier .50 machine gun. The mechanism of this 
gun is almost identical with that of the lighter 
Browning. It is of the recoil type, belt fed, and 
water cooled. It has a maximum rate of fire of 
about 400 rounds per minute with maximum range 
ot approximately four miles. 

Unpopular World War Mortar Superseded 

The trend toward greater infantry fire power is 
reflected in the increase and development of mobile 
mortars. 7'hc small World War Stokes, with its 
tumbling trajectory, limited range, and characteristic 
tell-tale sound, was despised by front line troops 
because it invariably disclosed their positions. In its 
place, the American infantrymen will use 60 and 
81 -mm. mortars. 

The 60-mm. mortar is a direct fire weapon and 
has a maximum range of 1900 yards. The minimum 
safe range is 75 yards which is just beyond that of 
hand grenades. The projectile weighs slightly more 
than three pounds. The total weight of the mortar 
and all accessories is approximately 50 pounds, and 
it is easily carried by two men. 

The 81 -mm. mortar fires projectiles weighing 
about seven pounds to a range of some 3200 yards, 
but the propelling charges are arrayed in incre- 
ments so the shell can be fired at elevations varying 
from 45 to nearly 80 degrees, thus permitting plung- 
ing fire at short ranges. This weapon can be trans- 


ported on pack mules, on hand carts, on animal- 
drawn carts or in trucks. 

^ To protect the doughboy against modern enemies, 
he is now furnished anti-tank and anti-aircraft guns. 

In the anti-tank field, the trend is toward greater 
power. Since the tendency in tanks is thicker and 
thicker armor, a parallel development of projectiles 
that can penetrate deeper and deeper must keep pace. 
At the outbreak of the present war, the European 
nations put their faith in anti-tank guns in the 
37-mm. class. Today the trend is toward a much 
heavier weapon, perhaps not as great as the French 
75 which unexpectedly had to wheel into action, 
but certainly to something greater than the 37. 

For the present, the American Army is equipping 
its infantry with a 37 that can defeat the average 
modern armored target. It throws a projectile 
weighing almost two pounds at a speed of half a 
mile per second. It covers a front of 45 degrees 
and can be operated by one man. It can be towed 
at any speed behind a truck, and is light enough 
to be manhandled by the regular crew. It has a 
simple telescopic sight so arranged that one man 
can control and fire the gun with a minimum of 
effort. It has proved itself by test to have extraor- 
dinary accuracy on stationary and moving targets. 

For Bringing Down "Hedge Hoppers" 

The high speed low flying attack plane has caused 
a trend toward equipping infantry with an anti- 
aircraft gun, more powerful than a machine gun, 
but not large enough to be included in the category 
of light artillery. The recently developed American 
37-mm. anti-aircraft gun is illustrative of the ten- 
dency. It is mounted on a mobile carriage whicli 
may be towed by a truck at high speed. It is 
capable of getting into and out of action almost 
instantaneously, is mounted for all around fire on 
a four wheel trailer, and operates under the same 
principles as a machine gun, though not quite as fast. 

Light artillery, like planes and tanks, show a 
tendency toward greater mobility and greater power. 
In the trend toward greater mobility may be noted 
the new split-trail carriage for the French 75 which 
can be towed at great speed by fast moving trucks. 
When ready for action it can raise its elevation to 
fire up to eight miles instead of five as it did during 
the World War; and without shifting position it 
can sweep over an area of 1200 mils in contrast 
to the 1917-18 zone of about 100 mils. 

While the trend toward motorized artillery has 
been pronounced, it is worth noting that in the 
German army horse-drawn artillery is still the 
rule rather than the exception. Practically all of 
its infantry divisions, which represent 80 to 90 per 
cent of the total ground forces, have field artillery 
drawn by horses. 

Not content simply with modernizing its 75 
carriage, the American army is following the trend 
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toward a heavier divisional field piece. It has 
adopted a 105-mtn. howitzer for distribution to the 
field artillery as soon as produced in sufficient quan- 
tities. This shift to a heavier weapon was most 
pronounced in Germany \Nhere the 77-mm. y;uni of 
World War model, [rave way entirely to the 105-nim. 
howitzer. Germany, limited to 300 pieces of field 
artillery of all types by the Versailles Treaty, had 
no investment in old guns to protect when it decided 
to arm. All other countries had World War types 
in large numbers which they felt they could not 
scrap. 1 heir heavier field pieces were in the blue^ 
print stage when (lermany struck with the real 
howitzers. 

1 he increase of calibers of divisional field pieces 
has been paralleled by similar increases in calibers 
of anti-aircraft artillery. As planes higher and 
faster, the demand arises for greater range and higher 


from the traveling position in approximately fifteen 
minutes. 

In the lii^ht of expciiences abroad, which indicate 
the need for even more powerful anti-aircraft 
weapons, the Arni\ now^ has begun production of 
a 90-mm. gun that can fire higher, faster and inflict 
damage over a wider riidius. 

In the heavy field artillery, changes have been 
few. 'rhere is a trend toward mounting heavy 
guns on mobile carriages and away from fixed 
fortifications. For the protection of port entrances, 
the permanently emplaced gun is still of major 
importance. 

Developments in heavy artillery carriages have 
Contributed to increases both in range and speed. 
An example of such improvement is found in the 
combined l55-mm. gun“8-in. howitzer carriage upon 
which eitbei of the two field pieces can be mounted. 




t 



muzzle velocity. As they add armor, the call comes 
for more powerful projectiles with greater fiag- 
mentation radii. 

Heavier Anti-Aircraft Gun Adopted 

In the 3-in. anti-aircraft gun, the American Anm 
has an excellent mobile weapon for use against 
enemy planes flying at considerable altitude. It 
fires a 12.7-lb. high explosive shell to a height of 
approximately six miles. From 2S to 300 accurately 
aimed shots can be fired from this gun per minute. 
It is mounted on a carriage with pneumatic tires 
and anti-friction hearings which permits towing 
behind trucks at high speeds. In firing, the weight 
is removed from the wheels hy means of lifting 
jacks. A well-trained gun crew can go into action 



U'his carriage is equipped with pneumatic tiies and 
air brakes which permit the gun to he towed behind 
high speed trucks. In firing position, the carriage 
does not rest on the wheels but is lowered to the 
ground by self-contained jacks. The range of this 
weapon is approximately fifteen miles, which is 
50 per cent greater than that of the World War t)pe. 

The trends in individual weapons arc reflected in 
their employment. It must be remembered that 
it is in their combined use in an intelligent manner 
that the technique and the resultant tactics and 
strategy of the Army as a whole come into play. 
Power, speed and protection in each weapon and 
in their combined employment — there is the modern 
formula in armament. America has noted the trend 
and is preparing accordingly. 


OCTOBER 2 , I 940 


759 









HOW TO MAKE 

ARTILLERY CARTRIDGE CASES 


A companion article to “IJow to Machine 75-mm. ShclV’ 
(AM V ol. 84, paste 067) tells of the latest tooling for 
pi ess ’ivork and machi ni ng operations on the cart ridge case 


BY FRANK J. LERRO 

rorcimiii, .'irtilh'ry Cnrlmli/r ('(isr Sliol>. Jituijunl .\i.\,nal 


WITHIN the past few years many im- 
provements have been made in the manu- 
facture of artillery cartridge cases at 
Frankford Arsenal. The 7.vmm. cartridge 
case is offered as a typical example of the 
tool development being carried out to re- 
duce the number of operations necessary 
in the manufacture of cartridge cases with- 
out sacrificing quality. 

During the last war and until recently, 
this particular cartridge case was made in 
five redraws with an indenting operation 
in between to obtain necessary metal for 
the heading operation. It now is made 
in three redraws with no indenting opera- 
tion required between them. 

The following is the method used at 
Frankford Arsenal to manufacture the 
75-mm. cartridge case. 

The first operation is the cupping of a 
commercially procured disk of dimensions 
shown in Fig. 1. This disk is made of 
cartridge brass (70 per cent copper — 30 
per cent zinc), having a Brinell hardness 
(500-kg. load, lO-mm. ball) of 43 to 65 
and a tensile strength of 40,000 lb. per sq. 
in., with a grain size of 0.055-0.115 mm. 
magnification X 75. 

This operation is done on a mechanical 


press equipped with an eight-station dial 
feed. It is cupped as shown in Fig. 2. The 
final dimensions of the cup arc shown in 
Fig. 3. 

The disks arc fed into the die nest, sharp 
side down, to obtain the best drawing edge 
for subsequent redraws. If this drawing 
edge has the slightest gutter around the 
middle of the side wall at the lop of the 
cup, it will form a gutter or groove on the 
inside surface of the side wall in the fol- 
lowing redraws and, in all probability, 
cause a tearing of the metal at this point. 
I'his is caused by the metal of the side 
walls tending to fold around the punch 
while drawing through the die. 

Because of the importance of proper 
design of the cupping die, a detailed view, 
Fig. 4, is shown along with the set-up 
sketch. The design of this cupping die, 
along with the serrations on the nose of 
the punch, has proved satisfactory in hold- 
ing enough metal at the base to permit 
heading the cases without relying on an 
indenting operation to accumulate enough 
metal to dr) so. 

One hundred and twenty-five tons are 
required to perform this operation. The 
drawing speed used is approximately 75 


OCTOBER 2. 1940 


761 



HOW TO MAKE ARTILLERY CARTRIDGE CASES 


ft. per min. The reductions in wall thick- 
ness vary from .10 per cent at the bottom 
wall to 50 per cent at the top wall of the 
cup, along with a reduction of 35 per cent 
of the disk diameter. 

Following this operation and after the 
hrst and second redraws, the cases are 
annealed in batch-type furnaces to a tem- 
perature of 1,12'^ F. and are left in the 



Fig. 5 — Ti\c clongcd grain sttneture (Icjt) is broken 
up by annealing to put the loork-hardened metal in 
eondition for the jolloioin(/ opt rations 


furnaces to obtain the following grain 
sizes at mag. \7^: 

After the cupping and first redraw 

0.060-0.080 mm. 
.\fter the second redraw. 0.035-0. 045 mm. 

Fig. 5 shows the grain structure of the 
metal after the cupping operation and 
after it has been annealed to a grain size 
of 0.065-0.075 mm., mag. 75. 

It might be well to mention here that it 
is useless to give the limits required to 
obtain these grain sizes as they depend on 
the type and efficiency of the furnaces used 
to anneal cases. At Frankford Arsenal, 
the furnaces average approximately 2,000 
lb. per hr. and are of the forced convec- 
tion type. 

After the cases are annealed, the basket, 
containing annealed work, is lowered into 
a large tank and sprayed with cold water. 
This same basket (15 per cent chromium 
— 35 per cent nickel) is carried into an- 
other tank containing a 12 per cent (by 


weight) sulphuric acid solution. The cases 
remain in this solution for approximately 
2 y 2 min. after which they are lowered 
into Tank 2 for a plain cold-water rinse; 
next they are placed in Tank 3 containing 
a soap solution (0.2 per cent by weight of 
soap chips, 0.2 per cent by weight of alka- 
line cleaner and the remainder water) 
maintained at a lukewarm temperature to 
prevent excessive lather. Finally they are 
washed in Tank 4, containing plain hot 
water to rinse the cases thoroughly and 
quicken drying. The cases are then ready 
for the following redraws. 

The first redraw is performed in the 
same manner as the cupping operation 
using a mechanical press equipped with 
a dial feed. Seventy tons are required to 
perform this operation, and a drawing 
speed of 65 ft. per min. is used. The re- 
ductions taken on this redraw are 35 per 
cent at the bottom of the case and 60 per 
cent at the top of the side wall. Figs. 6 and 
7 show the set-up for this operation and 
the final first redraw dimensions. 

Hydraulic Press for Second Redraw 

The second redraw operation is done on 
a high-speed hydraulic press; the work is 
fed into the die (Fig. 8) manually as the 
stroke required gives the operator ample 
time to have the work ready for the next 
stroke of the press. This operation requires 
approximately 35 tons working pressure, 
and the drawing speed used is 40 ft. per 
min. The reduction in wall thickness 
varies from 40 per cent at the bottom of 
side wall to 50 per cent at the top. For 
final second redraw dimensions sec Fig. 9. 

4Te third and final redraw (Fig. 10) is 
carried on in the same manner as the previ- 
ous operation with the exception that the 
working pressure required is 30 tons and 
the drawing speed 35 ft. per min. The 
reductions (Fig. 11) taken here are from 
50 per cent at the bottom of the side wall 
to 30 per cent at the top. This governs the 
final physical requirements of 85,000 lb. 
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Fig. 6 — A dtal-jecd press t\ 
again used fof the 
redraiu A 70-ton pressure 
u rcquind hut uii OTcr^in 
press IS used 




2 00 


5 *) approx 




5 



Fig. 7 — Diiul nsiojis of t/u fust ndfazv sIwlO a 35 per 
(till ndiKtioii at (Ik botloin 60 pci ernf at tin top 


Fig. 8 — Jin aiu is luiiid (k/ mlo fin dn bKaiist 
flu Icngfli (fl (In sholi )(iidiis dud jitd iininiissai] 





Fig. 9 — Dimensions of the 75-uini cast 
after the second redraw show uduriwns 
varying from 40 per cent at the bottom 
to ^0 per cent at tin lop 
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per sq. in. tensile strength near the bottom 
of the side wall. 

Before leaving the drawing operations, 
it might be well to mentiun that all the 
presses used are equipped with forced 
feed lubricant pumps with the exception 
of the cupping press where the disks are 
dipped by hand into the lubricant pan and 
placed into the bushings of the dial feed 
ready to be fed under the punch. 

Carbide insert dies arc used throughout 
because of the severe reduction and high 
production of the presses. This type of die 
requires less maintenance because the dam- 
age from brass pick-up and die wear is 
less. 

After each drawing operation, the cases 
arc washed in hot water in individual tanks 
at the presses to remove drawing com- 
pound and loaded into the annealing has 


kets. On the way to the furnace, they arc 
again washed in a central washing tank 
containing hot water. This insures un- 
spotted clean-finished cases. 

Following the third redraw, the cases 
are ready for the first tiim of the mouth 
end of the case. This operation is per- 
formed on an automatic end-trimming ma 
chine equipped with magazine feed as 
shown in Figs. 12 and 13. 

After the cases are trimmed to the di- 
mensions show’ll in Fig. 14, they are ready 
for the heading and indenting operation 
that is performed on a l,0()()-ton hydraulic 
heading press equipped with a siv-stalion 
dial feed. See Fig. 11. The base of the 
ca.se is given a light coat of beef tallow or 
drawing compound paste to facilitaU* the 
spreading of the metal toward the outer 
edge while the pressure is being applied 
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by a heading bumper having a ‘}4 deg. 
convex angle along its face. 

The indenting of the primer hole is done 
to prevent expansion of the primer seat 
during service. 1 his operation is per- 
formed in conjunction with the heading 
operation by inserting a plug into the 
primer boss cavity of the heading nose. 
The dimensions of this plug are 0.480 in. 
at the base and 0.310 in. in length, pointed 
to a in. radius at the point. This plug 
so displaces the metal as to give a Brinell 
hardness of 130 to 140 (using a l5-kg. load 
and A-in. steel ball) just beyond the walls 
of the finished primer hole. 

After a case is headed by the bumper, 
which exerts a pressure of 67') tons, it is 
indexed to the unloading station and 
ejected as shown in Fig. 16. Care should 
be exercised during this operation to see 
that no cold shuts or folds are present on 


the inside radius of the case that might 
cause separation of the head from the side 
wall during service. Dimensions appear 
in Fig. 17. 

Following this operation, the cases are 
ready for body annealing to help ease the 
tapering without caving in of the sidewall. 
The cases are placed in an annealing rack 
and submersed mouth down into molten 
salt-peter at a temperature of 950 F. to 
a depth of 9 in. They remain in this bath 
for 1^ min. 

Consequently, since no hole is provided 
for the escape of air as the cases are im- 
mersed in this bath, an air vent fixture 
was made as shown in Fig. 18. 

Immediately upon completion of this 
anneal, the work is raised by an air hoist 
and plunged into a cold water bath in 
order to remove the molten salt-peter. 
The cases are finally rinsed in hot water 
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Fig. 17 — Dimcnsiotis of /hr 
head and indentation shoio 
how the Qccunuilated metal is 
forced info its proper place 


Knockout 


Fig. 16 — A pneumatically oper- 
ated gripping device lifts the 
case from the heading die 


Fig. 19 — '(he case is forced 
dojvHward into the tape7'ing 
die and then freed hy nirans of 
a knockout 



To air hoist 


Exhaust / 
gas outlet 


Fig. 10— J ince the head of the shells are clo.u'd, a 
special arrangement for venting is required in the 
body annealing furfiace 



Hole for 
- —nozzle of 
gas Jet 


fine brick' 
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Pig. 20 — A plan view shows how the rocker 
arm extending from the ^ork station to 
the ejector station operates the knockout 
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Fig. 23 — Head dimensions ai c inon 
precise than any others in the case 
The limits are as sJumm in the skitih 


Fig, 22 — Machining the head and pfinui 
hole IS done in a four- spindle machine and 
includes drilling, rough and finish reaming 


1ST POSITION 

Chucking 


^Cfnp 

stnpper 


2ND POSITION 

Drill Primer Hole 
and Form Head 





F/oafmg 

/lo/der 


3RD POSITION 

Rough Ream and 
Rough Face 


4TH POSITION 

Finish Ream and 
Finish Face 


Fig. 2\— After the case has been tapered 
the dimensions arc as shown below 
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to aid drying prior to the tapering opera- 
tion. 

For the tapering operation, the side wall 
is lubricated with a combination of 25 per 
cent soluble and 75 per cent lard oil. Each 
case is then placed mouth down in the die 
of a six-station dial-feed mechanical press 
and fed under the bumper automatically. 
It is forced into the die as shown in Figs. 

19 and 20 and tapered to final dimensions 
of the finished case (Fig. 21). 

Each case is stripped from the die b} a 
rocker arm at the bottom of the press ex- 
tending from the work station to the eject- 
ing station. 'Ehis is also shown in Fig. 20. 
This operation requires approximately 

20 tons and a ram speed of approximately 
60 ft. per min. 

After thev are tapeied, the cases are 


ready for the final machining of the head 
and priiiicr hole. This operation is done 
on a four-spindle horizontal chucking ma- 
chine. The sequence of the machining op- 
eration is clearly shown in Fig. 22. 

When the head and primer hole have 
been finish machined to dimensions shown 
in Fig. 23, the cases arc trimmed at the 
mouth on a two-spindle drill press as 
shown in Fig. 24. The final trim size is 
13.112-0.04 in over-all. 

The cases arc then washed in an alka- 
line cleaner to remove the grease and oil 
accumulated from tapering and machining 
operations. 1 his is dune to prevent un- 
necessary stains on the finished ease when 
mouth annealed. 

The final mouth anneal is carried on in 
the same manner as the anneal for taper 


Fig, 24 — the base 

gnh/hd in a collet, the ai^'e is 
tiiiunnd to length in a set-up 
a/fOiK/ed for handling tivo 
pica \ unfnifaneondy 
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with the exception that the cases are im- 
mersed at the mouth 2^ in. for 2j4 min- 
utes. The air vent is unnecessary as the 
cases have the primer hole in the head of 
the case. At the completion of this anneal 
they are submersed in the cold water tank, 
then in an alkaline cleaner and rinsed off 
in hot water to dry. The annealing oper- 
ation is done to make the metal at the 
mouth ductile enough to prevent setting 
up excessive strains in the metal that will 
cause season cracking after the projectile 
is inserted and the complete round placed 
in storage. 

Following this operation, the cases are 
ready for the stress relief anneal. A con- 
veyor-type furnace is used for this opera- 
tion, the cases being charged at one end 
and discharged at the other. 

The cases are stored on trucks to be 
cooled and are then ready for inspection. 
At the completion of the inspection, they 
are stamped (Fig. 25 ) and packed, ready 
for shipment. 

The expreeaed In this article arc aolelv tlioae of 

the writer and In no way reflect the attitude of the War 
Department The statements made and fiffures tpioled are 
not from official sourcDH 


No. 

Operation 

Machine Used 

No. 

Operation 

Mochine Used 

1 

Cuppinq 

* 250-ton Crank Press 

13 

Anneal ior Taper 

Salt Peter Furnace 

2 

Anneal & Cool 

Furnace 



2 Tanks 

3 

Pickle & Wash 

Pickling Basket 

14 

Taper 

* 70-ton Crank Press 



3 Wooden Tanks 

15 

Finish Machine 

4-Spindle Auto 



1 Lead Lined Tank 


Head & Primer Hole Chucking Lathe 

4 

let Redraw 

* 175-ton Crank E Press 



(Horizontal Type) 

5 

Anneal & Cool 

Same as Operation No. 2 

16 

Final Mouth Trim 

2 Spindle Drill Press 

6 

Pickle & Wash 

Same as Operation No. 3 

17 

Wash 

3 Wooden Tanks 

7 

2nd Redraw 

150-ton Hydraulic Press 

18 

Final Mouth 

Skilt Peter Furnace 

8 

Anneal & Cool 

Same as Operation 2 


Anneal & Wash 

4 Wooden Tanks 

9 

Pickle & Wash 

Same as Operation 3 

19 

Stress Relief 

Continuous Draw 

10 

3rd Redrow 

75-ton Hydraulic Press 


Anneal 

Furnace 

11 

let Trim 

Auto. Trimmer 

20 

Inspection 


12 

Head and Indent 

1000-Ton Hydraulic Press 

21 

Stomp & Pack 

* 70-ton Crank Press 


* Tonnage Rating at bottom of stroke 
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Fig. Z5 — Cases arc 
stamped in a dial jeed 
press for the final op- 
eration before packing 




Correcting Machine Tooi Lubricating Troubles 

Courtesy of Socouy-Vucuuw Oil Cowjuiuy. h/i. 

THE PROPER i.iJBRK.ATioN for any vent metal-lo-metal contact, hut must chine parts or oiling mechanism. 

^Mven machine tool depends upon the nol be so heavy as to cause high in- Acid, tor in.stance, will cause pitting 

duty involved and the method used Lernal Iriction or to fail to penetrate ot highly polished surfaces, 

for applying the grease or oil. How- (he close clearance involved Break- But troubles frequently occur which 

ever, any oil used must meet definite down resistance must he Nulhcient to are traceable to the lubricant, method 

lequircments of viscosity, ability to prevent decomposition or gumming of applying it, or to tlic mechanical 


flow at low temperature, and resist- under continuous 

ance to breakdown in service. Body important that any 

or viscosity must be sidfu ient to pre impurities sc Inch 


TROUBLES TRACEABLE TO LUBRICANT 

1. Dirty container or lubricant contaminated 

2. Lubneant does not have the proper physical 
cha racteristics 

3. Lubricant is emulsified 

h Water in the bearing or reservoir 

'i. Mineral oil added to a conipoundecl oil, or dif- 
ferent compounded oils added to each other. 
(Fresh mineral oil added to a compounded oil 
containing blown vegetable oil has a tendency 
to sludge. Mixing different compounded oils 
together may also cause sludging) 

7. Lubricant been too long in service 

TROUBLES TRACEABLE TO METHOD 
OF APPLYING LUBRICANTS 

1. Oiling devices and supply pipes not clean and 
chicked 

2. Lubricant not being fed in sufficient quantity 

3. Oil level too low in a splash oiled bearing 

4. In bearings requiring wool or silk packing 
lint from cotton waste or rags may have en- 
tered the bearing 

3. Incorrect grooving and chamfering 

6. Incorrect application of lubricant 

7. Imperfect distribution of the lubricating film. 
Lubricant may have to be applied at more 
than one point on the bearing surface 


•servuc. It is also coiulition of parts of the mathinc 
oil used he free of tool. These (roubles are listed below; 
might injure ma- each suggests its own remedy. 


8. Ring or chain in a ring or chain oiled bearing 
broken 

9. Felt pads glazed or fallen from journal 

10. Wicks have insufficient strands, or are not 
clean 

11. Hall or roller bearings housings too full of 
lubricant 

TROUBLES TRACEABLE TO MECHANICAL 
CONDITIONS 

1. (diaiige in the load conditions necessitates a 
change in the lubricant 

2. Improper clearance between the journal and 
bearing (if too tight the lubricant can’t get 
in, and if too loose the lubricant will not be 
retained ) 

3. Belt or n^pe drives too tight 

i. Equipment out of alignment 

3. Vibration due to unbalance 

6. In brass bearings, lubricant escaping between 
the brass and housing. Brass warped 

7. Bearing cracked or rough 

8. Bearing cap loose or out of line. 

9. Bearing of insufficient size to carry the load 

10. Foundation of the equipment shifted 

IT Bearing material exiessively sensitive to tem- 
perature variations 

12. Insufficient means of proper heat transfer 
from the bearing 
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PUT THIS 


UP IN rauR toolroom 



NOTICE 


YOUR TIME IS VALUABLE. DO NOT 
WASTE IT LOOKING FOR ODD PIECES 
FOR SMALL PARTS. THERE IS A SUPPLY OF 

STARRETT 

GROUND FLAT STOCK 

IN THE TOOL CRIB 


You’re paying ten times 
too much when skilled 

workmen waste precious 

hours making small parts 

out ofmisfit scrap. Jr’s so 

much better, faster and 
cheaper to use Starrett 





quality tool steel, cut 
lengthwise from the 
sheet, ground to within 

•001 of si^e and annealed 

for easy machining. Per- 
feet for test tools, die 
Work, jig fixture 


Ground Fiat Stock. NnU • ^ for test tools, d 

about the rivbt ' untmg for pieces parts temni work, jig ^nd fixture 

...... 

on 




Speeds and Feeds for Turret Lathes 

( ou)ti \\ of II if/ fK f .Sar/M \ ( ompiUiV 


HAIU) AND FAST rulci lor turret lathe 
:»peeds and feeds cannot be set wjth 
out exact information on the follow 
Items 

i Type ot machine used 
^ Condition of the machine 
^ Form of cutting tool 
I Brand of cuttin^t^ tool 
Method of mounting the tool 

6 Analysis of (he material to he llU 

7 Metliod of hoidm^^ the work 
H Type of cutting lubricanl 

Howes c I speeds and feeds for dif 
terent materials lall within definite 
ranges borne of these are listed in 
(he accompanying table for lam type 
md saddle type turiet lathes, using 
high speed steel. Stellite J, and ear 


hide cutting tools Obviously, thev 
are for broad gencial use and sub 
jcct to change with variables occur 
ring in both tools and material 
The table is a guide when start 
mg work on the materials listed The 
operator should start his machine at 
or near the highest surface speeds 
and feeds given, and watch the cut 
for a few' turns The color of the chip 
and ' fc*el” of the machine will de 
termme whethci the speed and feed 
are coriect, or whether they should 
be increased or decreased Experi 
cnee shows tliat speed of cutting 
steel IS nearl) correct when the chip 
IS of straw or light yellow coloi , 
should the chip be blue, it is too hot, 
and the speed oi feed, or both, should 


be dec reased No speed or feed should 
be used that causes the lathe to 
vibrate 

Since the table gives eiittmg speed 
in surface feel per minute, the oper 
ator must set the rotational speccl of 
the lathe spindle in accordance with 
the cliamelei ol the work "Fables for 
converting surface feet pei minute 
into revolutions per minute for van 
Oils diameters are available in most 
handbooks However, the conversion 
can be made by applying the formula 

H ^ 8107 S J 

where R lotalional speed, r j'* m , 
S - pciipheral speed, surface ft per 
mm , J diameter of woik, m Con 
vcrsel), S 0 ?6\7RJ 


CONDENSED TABLE OF SPEEDS AND FEEDS FOR TURRET LATHES 


SURFACE FEET PER MINUTE FEEDS 


Material 

H S. 

Rough 

s X 

Finish 

Stellile J 

Rough Fjnis/j 

Carbide 

Rough Finish 

Ram-type machine 

Rough Finish 

Saddle-typ 

Rough 

i machine 

Finish 

CawSt 11 on 

50-60 

80-110 

90 120 

130 160 

180-200 

350 400 

0 016 0.025 

0 016 0 02S 

0 032 0.060 

0 032-0.125 

Semi-steel hard 

40-50 

65 90 

75 100 

100 130 

140 160 

250-300 

0 016 0 02 S 

0 016 0 025 

0 032-0 060 

0.032-0.125 

Malleable iron 

80 no 

no 130 

120 140 

150 200 

250 300 

400 500 

0.016 0 02 S 

0 016 0 025 

0 032-0.060 

0.032-0.060 

Steel casting 











(0.35 carbon) * 

45-60 

70 90 

70 80 

90 130 

ISO 180 

200 2 SO 

0 010 0 020 

0 012 0 020 

0 018 0 OJO 

0 018-0 04S 

Brass (^commercial 










85-5 5) 

200-300 

200-300 



600 1000 

600 1000 

Maximum feed of machine 


Bronze 











(80-10 10) * 

110 150 

150-180 



600 

1000 

0 016 0 030 

0 010-0.016 

0.016 0.050 

0 010-0.030 

Aluminum 

400 

700 



800 

1000 

Fine feeds to produce good finish 

SAE 1020 ” 











(Coarse feed) 

60-80 

60-80 



300 

300 

0 020 0.030 

0 020 0.030 

0 024-0 044 

0.024-0.044 

(Fine feed) 

100-120 

100 120 



450 

450 

0.007 0 020 

0 007 0 020 

0 010 0.030 

0,010-0.030 

SAE 1035 

75 90 

90 120 



250 

250 

0 020 0.030 

0 020 0 030 

0 024-0 044 

0.024-0.044 

SAE-X-1315 * 

175-200 

175-200 



400 500 

400-500 

0 010 0 015 

0.010-0 015 

0.010-0.015 

0.010 0.015 

SAE 1050 * 

60-80 

100 



200 

200 

0 012-0 020 

0.012-0.020 

0.025-0.090 

0.015-0.045 

SAE 2315 * 

90-110 

90-110 



300 

300 

0 012 0.020 

0.012 0.020 

0.025-0 090 

0,015-0 045 

SAE 3150 * 

50-60 

70 90 



200 

200 

0 012 0 020 

0.012-0.020 

0.025 0 090 

0.015-0.045 

Stainless steel 











(Selenium con- 











tent) 

100-120 

100-120 



240 300 

240-300 

0.010 0 OIS 

0 010-0 015 

0.010-0 015 

0.010-0.015 

t Water soluble oil lubricant. 

** Kerosene lubricant I 

Cobalt 18 

4 1 
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OUTSTANDING IN PERFORMANCE 


Entirely open end construction of NEW BRITAIN Chuckers adds 
greater productivity by providing for ease of loading and tool 
adjustment. 

This feature, and many others for PERMANENT ACCURACY con- 
tribute to the outstanding performance of NEW BRITAIN Auto- 
matics. 


NEW BRITAIN-GRIDLEY 

MACHINE DIVISION • THE NEW BRITAIN MACHINE CO. 
NEW BRITAIN, CONNECTICUT 




editorial 


Keep Prices in Line 


PRICES are under inspection as the defense pro- 
gram moves along. That fact should not cause 
surprise. It should be welcomed. 

With billions being spent for armament, the 
American people want to be sure they are getting 
their money’s worth. It would be extremely costly 
to have an upward spiraling of prices which 
probably would result in a crash such as occurred 
after the World War. Moreover, the public would 
resent anything that resembled profiteering at a 
time when manpower was being conscripted for 
national service. However you look at it, any 
general upswing of prices would be cause for 
alarm and would provoke public disapproval. 

For those reasons industry has a grave respon- 
sibility for doing everything within its command 
to guard against major price advances. Yet it 
would be foolish to lay down the rule that all 
increases are outlawed. No doubt there are cases 
where materials costs, labor rates and design im- 
provements make price advances imperative if the 
manufacturer is to earn a modest profit. It would 
be unfair and unfortunate if such cases were used 
as an excuse by unsympathetic interests to start a 
witch-hunt against industry. We don’t believe 
responsible officials in Washington have any .such 
intention. 

So that no misunderstandings may arise we sug- 
gest that the proper authorities within the Defense 
Commission investigate each individual case of 
alleged excessive prices to get at the facts before 
they come to any conclusions. It is so easy to be 
misled. 


Let’s take a hypothetical case of a machine tool. 
Suppose the Navy is quoted a stated price which 
might be considerably higher than for the same 
general type of machine five years ago. Before one 
could say that the price advance was not justified, 
a certain set of questions should be answered. 

Was the previous machine exactly like the one to 
be built? Does the new machine contain any added 
features of construction not possessed by the earlier 
machine, thus running up production and materials 
costs? What are the materials costs today com- 
pared with five years ago? Arc labor rates up or 
down today as against then, and how much over- 
time pay is involved? What is the production 
guarantee of today’s machine? Won’t it turn out a 
lot more work than the machine of five years ago, 
and better w'ork too? These are only a few of the 
questions which must be answered before one can 
say that prices arc out of line. 

While responsibility for careful investigation 
rests upon the government before making charge.s 
that manufacturers are "sticking" the army and 
navy, industry itself has the responsibility foi see- 
ing that the government is not stuck. Only ir- 
reparable harm can come to industry as a result of 
undue price increases. 'I’he Defen.se C'.ommission 
has the power of overwhelming public opinion to 
use against any manufacturer who is so unwise as 
to violate the trust which is his today. It also can 
dig up good law to back up its stand. The manu- 
facturer who flies in the face of these danger 
signals is no friend of industry. In fact, he is not 
even his own friend. 
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GAGING BUSINESS 

Defense orders, plus British and Canadian, call for machine tools 
totaling $750,000,000. Industry will be producing machines at 
rate of $500,000,000 annually before end of the year 


Machine Tools— Defense orders 
for machine tools, based on the pro- 
gram already planned, with British 
and Canadian business added, will 
climb to an estimated total of $750,- 
000,000. If the defense program is 
broadened further and the war should 
last several years, machine tools 
needed for armament purposes will 
far surpass that figure. Today ma- 
chine tool builders are turning out 
equipment at a rate of about $450,- 
000,000 a year and before the end of 
1940 will have expanded production 
onto a basis of $500,000,000 annu- 
ally. Machine tool bookings for mu- 
nitions projects piled up during Sep- 
tember in a volume far exceeding op- 
erating capacity, and deliveries now 
are strung out over the next year. The 
voluntary priority system put into 
effect on machine tools for armament 
work makes it almost impossible for 
the time being for a company fabri- 
cating peacetime products to secure 
new equipment. Machine tool build- 
ers themselves who need new ma- 
chines badly to increase output re- 
quired by companies with munitions 
contracts are being given preferential 
delivery over all others on authority 
from Washington. Hundreds of ma- 
chine tools to which foreign govern- 
ments (Japan, Ru.ssia, France, Neth- 
erlands East Indies) have title but 
which the Army ancl Navy refuse to 
allow exported arc still on the docks 
at seaboard waiting for Congress to 
pass the necessary legislation so that 
they can be taken over by the govern- 
ment for defense purposes. Wright, 
Pratt & Whitney, Chrysler, Ford and 
General Motors are among the big 
purdaasers of machine tools for arma- 
ment manufacture. 


Steal — Mill backlogs are so heavy 
that virtually full capacity operations 
will prevail for months ahead. No 
expansion of open-hearth facilities is 
believed necessary to meet defense re- 
quirements. A possible shortage in 
electric furnace steel capacity is cur- 
rently being remedied by installation 
of additional furnaces. Alloy steel 
made by the electric furnace process 


will he particularly in demand for 
airplanes and armor plate. Republic 
Steel, now increasing its electric fur- 
naces, expects to produce large ton- 
nages of armor plate for tanks. Bar 
mills for production of shell forge 
stock may have an overload later on 
unle.ss orders arc reasonably spread 
out. 


Aircraft — About 19,000 planes of 
all types will be produced in the U. S. 
in the 12 months which began July 1. 
In that same period around 25,000 
engine.? will be built. When sulficient 
engine capacity is available, approxi- 
mately five motors will be made for 
every two planes. Output of military 
planes, now estimated at 750 a 
month, should be up to 1 ,400 a month 
by next summer. Curtiss -Wright has 
received plane orders totaling $94,- 
l6l,701 from the Army Air Corps. 
North American Aviation’s recent 
awards from the War Department 
amount to $72,857,049. 74ie indus- 
try’s unfilled orders now are well over 
tlie two billion mark. Present pro- 
gram is for Britain to get pursuit 
ships first and the U. S. to take train- 
ing planes second. Third in prefer- 
ence are said to he bombers for Eng- 
land. Plans for making nine-cylinder 
engines at Wright Aeronautical’s new 


Cincinnati plant have been abandoned 
in favor of a l4-cyiinder job. Allison 
is producing 200 motors a month 
now and will be up to more than 400 
motors a month within the next 90 
days. 

Munitions — The War Department 
has contracted for over $1,000,000,- 
000 of ordnance material the past 10 
days, the armament program having 
been perceptibly speeded up. Of that 
total almost $250,000,000 went for 
ammunition and ammunition com- 
ponents and $75,688,245 for tanks. 
Pullman-Standard will build medium- 
weight tanks for the British and 
2,306 mortars (81 mm.) for the U. S, 
at its Hammond, Ind., plant, which 
was a large producer of munitions 
during the World War. In addition 
to a contract for some 70,000 ma- 
chine guns of various sizes, General 
Motors will manufacture shell on an 
important scale at Oldsmobile and 
Chevrolet. The War Department is 
asking companies with munition.s con- 
l facts to provide air raid shelters for 
workers. The Department is consid- 
ering storage of ammunition under- 
ground as a precautionary measure. 
Army arsenals have increased their 
output 30 per cent recently as a result 
of establishment of a 48-hour week. 
Packard Motor is tooling up more ex- 
tensively for its 12 -cylinder Jiiarinc 
engine used for the Navy's so-called 
suicide speed boats. It now has orders 
for 267 and pending business includes 
100 more for Britain, 30 for Canada 
and 81 for the navy. Production will 
he raised to two a clay. American (.ar 
& Foundry is reported to have re- 
ceived an additional order for 12-in. 
shells for the British totaling $3,- 
000,000. 
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TAKE ORDNANCE INVENTORY 

WASHINGTON — The Army had 
49,124 semi-automatic (Garand) 
rifles on hand August 1 and 
191,435 on order It also pos- 
sessed 471 3-inch anti-aircraft 
guns and had 117 on order. The 
status of other ordnance material 
on hand of Aug. 1 is as follows: 
fleld artillery, 75-mm. guns 241 
with 1,230 on order; 7B-mm. 
Howitzers 90 with 302 on order; 
155-mm. long range guns, 4 with 
92 on order; combat vehicles, 
scout cars, 525 with 1,8B7 on 
order; light tanks, 67 with 1,515 
on order; medium tanks, 18 with 
1,290 on order. Tractors, light 
tractors, 108 with 42 on order; 
medium 298 with 252 on order; 
heavy, 140 with 640 on order. 

Government Plants, Under Contract 
Or Assigned, Reach (300,000,000 

WASHINGTON — To the program of 
government -owned arms and muiii- 
tion.s plants waJ3 added recently an 
award to Stone & Webster to build 
a $10,900,000 TNT and DNT plant, 
to be operated by du Pont. Four 
sliipyards received awards to build 
government-owned facilities totaling 
$12,950,000. These awards bring the 
volume of government plant under 
contract or assigned to about $300,- 
000,000 About $700,000,000 are pro- 
vided in the War Department and 
other agencies for munitions plant 
coiLstructlon. Plans for committing 
the balance of the sum arc being 
worked out, and negotiations are 
under way with prospective private 
operators. 

Reported as imminent are con- 
tracts with General Motors and 
Chrysler for building plants to turn 
out anti-aircraft guns. The plants 
will cost about $7,000,000 each. 

Government-sponsored munitions 
plants are coming through under 
various financial arrangements 
which cannot be detailed in this 
space; about the only common de- 
nominator is that they are all to be 
privately operated. No breakdown is 
available as to proportionate cost of 
equipment and buildings, but it Is 
safe to say the machinery is by far 
the major portion. 

Other major government plant 
contracts are as follows: Savage 
Arms, Utica, N. Y., machine gun, 
$17,600,000; General Motors, Sagi- 
naw, Mich., machine gun, $20,000,- 
000; Chrysler Corp., Detroit, tanks, 
$25,000,000; Carnegie-Illinols Steel 
Co., Pittsburgh, Navy guns, $2,275,- 
000. The following firms will build 
shipbuilding plants: Consolidated 
Steel Co., Orange, Texas, $4,600,000; 
Seattle-Tacoma Shipbuilding, Seattle, 
$4,600,000; Manitowoc Shipbuilding 
Manitowoc, Wis., $1,000,000; Electric 
Boat Co,, Groton, Conn., $2,750,000. 


Manufacturers Must Give Preference To Army 
And Navy Orders Or Suffer Heavy Penalty 


WASHINGTON — Conscription of in- 
dustry, as finally passed, turns out 
to be, not bolshevism, but authoriza- 
tion for priorities What the famous 
Section 9 of the Draft bill does is 
put teeth into the power granted 
the President last June to give Army 
and Navy orders first call. It states 
that manulacturers must give pref- 
erence to Ariry and Navy orders, 
at a price which the two depart- 
ments consider reasonable, under 
penalty of having responsible offi- 
cers go to jail for three years, pay- 
ing a $50,000 fine, and seeing the 
plant taken over by the government 
at a “lair and just“' rental 

Navy was much Impressed by this 
grant of power Without consulting 
the defense commission it rushed 
out with a statement that it ex- 
pected “to conseripL thase materials 
or commodille.. under contract for 
delivery to non-essential purposes. 
The conscription . . , will relieve the 
owners from prior contractual com- 
mitments ’’ 

ThLs is an interesting example of 
the friction still existing between 
the services and the defense com- 
muvsion, but it is probably not a 
particularly illuminating indication 
of future po' cy The commission has 


been building up its voluntary pri- 
ority system, and has hopes that it 
can remain voluntary. The commis- 
sion does want additional authority 
But what Is wanted Is not teeth in 
the present preference for military 
contracts The real problem now is 
to find a legal basis by which a 
sub-contractor can be told to give 
preference to orders from a prime 
delense contractor without involv- 
ing the subcontractor In court bat- 
lies with his less favored customers. 
The conscription bill offers no solu- 
tion 

If the defense commission Is un- 
able to find some legal precedents 
lor prelerence ratings on sub-con- 
Iracts, it isS probable that additional 
legislation will be sought. 


FEW FACTORY WORKERS IN DRAFT 

WASHINGTUN—Not many factory 
workers will be drafted immediately. 
Only 2 5 per cent of men within draft 
ages will be called at first and only a 
small percentage of them will be from 
factories For example, in a city of 
100.000 the first draft will take about 
40 men. If they are married they 
probably will be exempt anyway. 



Ready For Service — Arc these modern 75 mm. field guns ^vhich have 
been iiwnufaetiired al the govenwicnl’s Rork Island Arsenal. After final 
inspeetion in the assembly plant the guns are primed for passible action 
in the IJ. S. Army inaneut'ers 
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Amy ExpanioR PrograiR Benefiti Every 
Conanity; Orders Are Widely Dietribated 


NEW YORK — The Industrial bene- 
fits of the Army’s expansion pro- 
gram are reaching down into every 
American community. Protests from 
mldwestern towns to the contrary 
notwithstanding, these communities, 
too, are reaping their share of the 
work and contributing their propor- 
tion of the raw materials. An order 
to an industrial concern in Hartford 
or Seattle seldom means that the 
work will be done in that particular 
city. On the contrary, it is more 
than likely that only a fraction will 
be done locally. Nor does it mean 
that management will derive the 
greatest gains. Statistics from typical 
organizations in the aviation indus- 
try tend to prove that labor, raw 
materials, and engineering costs take 
up the largest part of the aviation 
dollar. 

These conclusions have been 
reached after a study of two typ- 
ical organizations in the aviation 
industry — the large Boeing Aircraft 
Company in Seattle, which on Au- 
gust 30 received a War Department 
contract for 277 of its famous heavy 
bombing airplanes, the Flying Fort- 
ress, costing $70,449,955.20; and the 
Beech Aircraft Corporation, of Wi- 
chita, Kansas, which was given an 
award on August 28, 1940, for 150 
training airplanes and 20 transport 
airplanes at a cost of $4,847,217.25. 

Some observers indicate that the 
size of the corporation merely af- 
fects the extent of the Job done in 
places other than the parent home 
of the company. The dLstrlbution Is 
practically the same. 

In a consideration of several fea- 
tures connected with the construc- 


tion of the Boeing Flying Fortress, 
It Is seen that the geographical 
sources of raw material used in its 
construction extend from Seattle to 
practically every state in the Union. 
The list of subconstractors and their 
addresses Illustrates the same trend, 
for It Indicates that plants every- 
where are being mobilized to meet 
America’s military needs in the in- 
dustrial field. 

Money Widely Distributed 

The manufacturer’s distribution of 
money received for aircraft during 
1939 by the Beech Aircraft Corpora- 
tion Is especially instructive. The 
plant had a gross income of $1,300,- 
000, yet the stockholders received 
nothing. The power plant builders 
got 20 percent, labor 16 V 2 percent, 
engineering 10 percent, raw materials 
7 percent — everyone profited but 
those who made the investment. 

The national distribution of funds 
received in buying finished and raw 
material on the $619,000 spent by the 
Beech Aircraft Corporation in 1939, 
shows that 14 states in addition to 
Kansas contributed toward complet- 
ing the Beechcraft model. 

The division of labor and wages 
paid during the year point out the 
different types of employment called 
for in aircraft production. This 
Beechcraft job called for aircraft 
assemblying mechanics, engine me- 
chanics, sheet metal workers, ma- 
chinists, tool and die makers, paint- 
ers, upholsterers, maintenance men, 
woodworkers, welders, and others. 
The mere mention of the trades 
also emphasizes the quality of skilled 
work demanded of aviation workers. 



Coast to Coast — A result of the ^Irtny's expansion program has been 
ihe coast to coast placement of orders in many and diverse industries. 
Above, most of the sub-contractors furnishing the major items in the 
defense schedule are, hoivever^ in Northeastern U.S. 


Military Supplies Can Be Provided 
By The Farm Equipment Industry 

MILWAUKEE — ^The farm equipment 
industry is ready to contribute to 
national defense due to its many 
improvements in mechanization since 
World War I, is the indication pre- 
sented recently at the Seventh An- 
nual Meeting of the Tractor Division, 
Society of Automotive Engineers. 
Manufacturers of power farming ma- 
chinery can provide military supplies 
in addition to normal products. 
Arthur Nutt, vice-president Wright 
Aeronautical Corp. and president of 
the SAE, emphasized the need for 
industrial preparedness beyond all 
other factors. A. Herrington, presi- 
dent, Marmon-Herrlngton Corp., also 
emphasized the need for preparedness 
and indicated that plants should be 
camouflaged and duplicates should 
be provided in case of destruction of 
the one in operation. 

Many Export-Import Bank Loans 
Tied to Metal-Working Industry 

WASHINGTON — Hitler started 
throwing his weight around Europe 
in the early ’30s; the Export-Import 
Bank of the United States started 
making loans to South American 
countries in 1934 — to save the Latins 
from going totalitarian under such 
trade tricks as askl marks. 

President Roosevelt signed the bill 
which increased the Export-Import 
Bank’s present $200,000,000 revolving 
fund to $700,000,000, and authorizes 
the RPC to borrow an additional $1,- 
000,000.000 to help finance the U.S. 
defense program. 'The only direct re- 
lationship between these two author- 
izations Is that the Bank is a branch 
of RFC. 

A list of commitments by the Bank 
to Hispanic countries from Feb. 12, 
1934 to June 30, 1940, was spread on 
the record at Congressional hear- 
ings. It reads like a catalog of the 
metal-working industry; oil refining 
equipment, locomotives, cotton gins, 
machine tools, freight cars, road ma- 
chinery, steel rails, equipment for 
steel mills, stokers, farm machinery, 
pipe, shoe machinery, pumps, mo- 
tors, etc., etc. 

During those years the Bank au- 
thorized a total of $436,900,000; $119,- 
000,000 of that was canceled, and 
actual disbursements were only $162,- 
000,000. Either a Latin government, 
or an American company negotiating 
a sale south of the border can 
approach the Bank for a loan. In 
nearly all cases of loss, the Bank 
takes It, not the exporting company. 
Jesse Jones, Federal Loaji Admin- 
istrator, testified that the United 
States can have no protection 
against losses due to repudiations or 
uprisings. But he said the losses 
would be well justified. 
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New Atteapt to Orgaiiz* Ford Begins Under 
CIO Leadership; $100,000 in War Cheat 


DETROIT—The United Auto Work- 
ers drive to organize Ford was given 
a new lease on life when Michael 
Widman assistant to CIO vice- 
president Allen Haywood, moved last 
week into the union’s outpost on 
Michigan Ave just outside Dearborn 
Widman will report jointly to R J 
Thomas of the UAW and John L 
Lewis of the CIO These groups are 
contributing $50 000 apiece to a $100- 
000 war chest The money will be 
devoted to organization efforts at 
Ford in the Chicago district and in 
the aircraft and farm implement 
industries While possibly more skilled 
personnel is to be used in the new 
Ford drive the scope of the planned 
activities as compared with the 
money available would Indicate that 
an ' all-out ’ attempt to unionize 
Rouge workers is not contemplated 
Because of the growing Importance 
of the aviation industry in the Mid- 
dle West Walter Smethurst another 
Haywood assistant will make his 
drive headquarters at the UAW na- 
tional offices in Detroit His activities 
will include attempts to oiganize 
the Stinson plant at Nashville Tenn 
and the Wayne Mich plant when 
the latter re-opens soon with 1 000 


employees Continental at Muskegon 
also its Detroit plant when that is 
reopened Packard’s Rolls-Royce 
plant when under way and the air- 
craft parts plants are other targets 
The UAW sees 100 000 additional 
members in the aircraft industry and 
50,000 in the aircraft-parts industry 
as the prizes to be won 
To finance its part of the deal 
with the CIO. the UAW is taking a 
referendum vote upon a $1 special 
assessment A move to raise dues 
failed While more milliant than 
the United Rubber Workers the 
UAW may find that the $1 assess- 
ment will be hard to collect, even if 
voted In the recent annual con- 
vention of the Rubbei Workers it 
was conclusively demonstrated that 
CIO union members will not pay 
monthly dues of moie than $1 to 
support progiams of their Interna- 
tional officpis that voluntary con- 
tiibutions cannot be counted upon 
to sustain organization efforts and 
that union membeis receiving the 
highest scale in the industiy be- 
grudge an extra 25 cents per month 
and refuse to do anything substan- 
tial about organizing their lower- 
paid competition 


Newly Created Defense Plant Corp. 
To Provide Machinery for Packard 

WASHINGTON — Providing machin- 
ery with which Packard can build 
Rolls Royce airplane engines is tlie 
first Job assigned to RPC’s Defense 
Plant Corp This corporation waj^ 
formed to care for the case of de- 
fense plant which the Army or Navy 
doesn’t want to own and where 
through feai of complications the 
manufacturer doesn't want to take 
an RFC loan In such a case the 
Defense Plant Corp will boirow 
money from RFC itself provide the 
needed machinery and rent it to the 
manufacturer Details on the Pack- 
ard deal have not yet been made 
public but apparently the Defense 
Plant Corp came Into the picture 
because of the complications of joint 
U 5 -British financing The arrange- 
ment at present is that Britain is 
pioviding two-thirds of the ma- 
chinery the Defense Plant Corp one 
third, and Packaid is using its own 
buildings exclusively 

Training Planes Fnr U. S., Pursuit 
Ships For England, Is Schedule 

WASHINGTON — Commissioner 
Knudsen’s statement that the British 
will get of our aircraft output 

ovei the next 18 months is doubt- 
less accurate but It can be some- 
what misleading It lalls to take 
into account the vital distinction 
between combat and training planes 
and doesn’t say whcthei it is the 
first 40'^ or the last 40' r that goes 
abioad Actually it is well understood 
In the aircraft industiy that the 
general order of precedence Is about 
as follows First, pursuit planes for 
Britain because the big job now is to 
chase away Heinkels, second training 
planes for the U S so that when we 
take delivery on fighting ships we 11 
have pilots to fly them, third, bomb- 
ers for Britain for the still hoped 
for day when a major offensive can 
be undertaken against HiLlei 
The niggling attitude which has 
characterized British prcKurement 
ever since war s outbreak is finally 
beginning to be liberalized Contracts 
are now being signed containing no 
quantities but agreeing Instead to 
take the full output of whatever 
portion of the plant’s capacity Is 
allocated to export by the defense 
commission However, only a few 
weeks ago at least one major manu- 
factuier had an assembly line tooled 
up to produce 100 combat ships a 
mcnilh which had been standing idle 
for nearly three months while finan- 
cial and technical details were 
worked out on the next order 
The whole question of capacity 
allocation between expFort and domes- 
tic demand Is, of course, vital to 
munitions manufacturers 


U. S. Government Contracts Awarded to Metal-Working Firms 
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Vomhine 

Hurryin' The Hurricanes — Soiucu'hcrc ifi the iticsleni part of EngJai^d 
Tvoricrrs arc busy building Hurricane fighter planes for the Royal Air 
J'orre. f^rodm tion continues ceaselessly in an effort to attain mass propor- 
tions. Above is one of the shops where H urncanes are produced 

Japanese Machine Teel Prodneers Conipelled 
Te Fellow Gevernnent Dictates on Defense 


TOKYO — The National General Mo- 
bilization Law, recently passed by the 
Diet, has been invoked to compel 
machine tool manufacturers to fol- 
low the government's lead and build 
those tools which are indicated to 
be essential for national defense. If 
this procedure should inflict losses 
on the manufacturers, compensation 
is provided. The tools specified in 
the regulation have been mostly im- 
ported from the U. S. and are now 
subject to the American export li- 
censing order. 

Importers have disclosed that the 
decreased shipments of machine tools 
and scrap steel from the U. S. have 
only mildly affected the Japanese 
industry. The real difficulty lies in 
Japan’s own economic backyard. 
Japan’s international balance of pay- 
ments has failed to improve, and 
import permits are increasingly dif- 
ficult to obtain. At present there is 
a growing backlog of applications 
awaiting authorization. 

Imports of machine tools for the 
first half of 1940 were estimated at 
$18,565,000 as compared with $21,- 
385,000 for the corresponding period 
of last year. If the depreciation of 
Japanese currency and the increasing 
cost of machine tools in the U. 5. is 
considered, the true dimensions of 
the decline in Japanese imports be- 
come more apparent. 

Since the outbreak of the European 


war the exports of machinery and 
machine tools have increased. Ship- 
ments during the first half of 1940 
were valued at $52,875,000 as com- 
pared with $39,480,000 and $26,085,- 
000 for the corresponding periods of 
1939 and 1938. 

Exports during the first six months 
of this year Included 3,482 automo- 
biles and chassis, 184 locomotives, 22 
steamships, and 4,500 tons of metal- 
working machinery. Shipments of 
metal-working machinery recorded 
a decline from last year. 


FAKE INSPECTORS AT PLANTS 

PHILADELPHIA — Manufactur- 
ers doing business with the Army 
Quartermaster Depot are warned 
to be on their guard against un- 
authorized persons seeking to 
inspect their plants. Major Vere 
Painter, officer in charge of in- 
spection, said that he had re- 
ceived information that certain 
unauthorized persons sought to 
enter factories engaged in the 
manufacture of commodities for 
the Army and for the "purpose 
of making an inspection for the 
Army Quartermaster Depot." 
There is no question but that the 
men were using fake credentials 
indicates Major Painter. 


October Automobile Production 
May Surpass 450,000 Units 

DFTROIT— Now past the hurdle of 
production "bugs," major auto plants 
are reaching full stride in the race to 
meet consumer demand for 1941 
models. Independents, too, have lifted 
the assembly rate, being Joined by 
Nash and Willys. At the New York 
Auto Show, the latter will make first 
public announcement of the "Ameri- 
car," new name for its revised line 
that will feature a larger body but 
continue the four-cylinder motor. 

Official passenger and truck pro- 
duction in September will not be re- 
ported for several days, but the in- 
dustry generally has swung into vol- 
ume production so fast that earlier 
estimates must be revised upward to 
approximately 300,000 for the month. 
Thus, output surpassed that of Sept. 
1939 by at least 56 per cent. 

Cheered on by market possibilities 
and initial reception to new models, 
auto makers are scheduling near- 
capacity production for October. At 
this point output is estimated at be- 
tween 450,000-475,000 units, with the 
top limit more likely. There is no 
reason to believe now that this fast 
pace cannot be maintained into De- 
cember. Percentagewise, fragmentary 
sales reports for the first few weeks of 
September look favorable, but a better 
line on the strength of the retail 
market during fall months can be ob- 
tained only from sales reports. 

Cadillac Invades The Medium 

Priced Field; Drops La Salle 

DETROIT — Introduction of a new 
Series 61 at a base price of $1,345 and 
lowering the price of the Series 62 to 
$1,420 constitutes Cadillac’s bid for a 
share of the growing market for 
medium -priced automobiles. Last 
year’s "cheapest" Cadillac cost $1,685. 
Six lines are introduced for 1941, and 
all will be powered with an improved 
150 hp. engine and be trimmed by 
Fleetwood. The LaJSalle has been 
dropped. Present owners have been 
advised that complete parts and serv- 
ice facilities will be maintained. 

Three of the six series are new— 
the 61, the 63 starting at $1,695 and 
the 67 starting at $2,595. The new 61 
has the same wheelbase as the dis- 
placed LaSalle, 126 In., but Its engine 
will develop 25 more horsepower, the 
body shell Is new, and general treat- 
ment is in the Cadillac tradition. All 
Cadillac hoods have been revised to 
eliminate the hood side panel, the 
low broad hood now resting on fender 
"bridges". Front-end treatment is new 
and massive. Nlckolas Dreystadt, 
Cadillac general manager, asserts that 
building of Allison parts has not and 
will not interfere with automobile 
production, because plenty of floor- 
space and workmen are available. 
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WATCHING WASHINGTON 


"Bankable contract" is expected to cover most of the plant 
expansion. This method will bring in private capital and con- 
serve RFC funds. $558,959,990 lent by RFC in three months 

By BLAINE STUBBLEFIELD 


WASHINGTON — A variety of proce- 
dures is being worked out to meet the 
several types of plant expansion 
necessitated by the defense program, 
and it becomes increasingly clear that 
no armament manufacturer is going 
to have to risk losing any of his 
capital— unless he is a natural gam- 
bler and deliberately chooses to take 
the risk. 

The so-called "bankable contract” 
Is growing in importance. Originally 
conceived simply as an intermediate 
step between private and government 
financing to meet certain special 
rases, it has now assumed a dominant 
position in defense commission think- 
ing. Men in key defense jobs think 
nearly all defense plant expansion will 
take this form. 

Basis of the plan Is that, if the 
armament race lasts five years, the 
government is going to pay for pri- 
vately financed plant expansion any- 
way because the price of the arms it 
buys will contain a plant item. The 
bankable contract is supposed to en- 
sure that if the boom folds, the man- 
ufacturer won’t have to take the loss 
^and if the boom lasts the manufac- 
turer won’t get a free plant with 
which to discomfit his competitors. 

This is accomplished by separating 
an arms purchase transaction Into 
two contracts. One specifies that the 
manufacturer will deliver over, say, 
the next two years, a specified quan- 
tity of goods at a price containing no 
item for the necessary plant. The 
second contract provides that the 
manufacturer will bu.ld a plant, and 
that the government will pay him the 
^lost of the plant in five annual in- 
, Itallrnents, the government assuming 
title when it has completed the pay- 
ments. The manufacturer can then 
a?sslgn hLs rights under contract 
number two to a bank as security for 
a loan with the proceeds of which he 
will build the plant. 

During the five years, the manufac- 
turer in his tax statements enters the 
payments from the government as in- 
come and on the other side charges off 
an identical amount as plant depreci- 
ation under the authority in the new 
tax law. 

At the end of the five years, the 
manufacturer may either leave title 
with the government or. if he pre- 
fers may buy the plant from the gov- 
ernment at a price equal to the 
original cost less physical deprecia- 


tion-figured at a rate agreed upon 
in the original contract. The rates to 
be used will vary with each contract 
but in general will be somewhat more 
liberal than are allowed by the Treas- 
ury for income tax purposes. Typical- 
ly. an aircraft plant will be depreci- 
ated at 5 per cent a year as regards 
the building, 12 per cent as regards 
heavy machinery, and 50 per cent a 
year for portable machinery. 

If the manufacturer does not buy 
the plant, the government will agree 
to tear down the plant. 

A.s compared with a straight pro- 
gram of RFC loans, this scheme has 
the advantage of bringing in private 
capital, thus eon.serving the RFC’s 
billion and a half, and should also— 
so gilt-edged is the .security— result 
in substantially lower intere.st rates 
than the 4 per cent which RFC 
charges. 

Thougl. the bankable contract is ex- 
pected to cover most expansion, two 
other methods are available. In one 
of several procedures, the government 
may build and own a plant, hiring a 
manufacturer to run it or renting it 
to a manufacturer. This is being used 
for products - such as smokeless 
powder — with no commercial market. 


DEFENSE WORK PROGRESSES 

WASHINGTON— Donald Nelson, 
coordinator of national defense 
purchases, in a recent radio ad- 
dress, summarized progres.s of 
the Defense Commission: More 
than half of the strategic and 
raw materials needed for the 
stockpile have been acquired. 
Contracts have been let for more 
than 200 warships. A system of 
vocational training for defense 
skills has been set up and It 
covers 100,000 students. Con- 
tracts are In the hands of man- 
ufacturer for more than 10,000 
service airplanes, and builders 
are preparing to produce 15,000 
additional craft. The Commis- 
sion has cleared contracts, which 
have been awarded by Army and 
Navy, in excess of six billion dol- 
lars. It is the Commission’s pur- 
pose to guard against needless 
sacrifices of peace-time advan- 
tages, and to avoid interference 
with normal democratic and de- 
sirable processe.s. 


Alternatively, a manufacturer may 
finance his plant himself in a normal 
manner. If the defense boom lasts, he 
will profit, since in five years he will 
have a plant completely written off 
and belonging to him. 

Tin — Vital For Detense 

Tin is a vital element In the defense 
program, not because substitutes 
couldn't be used, but because a change 
from present practices with tin would 
seriously cut the spt^ed of production. 
This is particularly true of tinned 
steel contalneTs for food, fuels, oils, 
and other commodities. About half of 
U. S. tin consumption goes into "tin 
cans.” To make cans at the necessary 
high speed, you have to have solder, 
which is half lead and half tin. Also 
vital are babbitt bearings, containing 
much tin. used through the whole 
gamut ol machinery. Bronz bearings, 
too. are important. Defease Commis- 
sion announced that the U. S. re- 
ceived 12,400 long tons of tin in Aug- 
ust. and at month -end 22,364 1. t. 
were afloat to this country. Govern- 
ment agencies have purchased 13,- 
694 1, t. for the stockpile. The U, B 
normally consumes 70,000 to 80,000 
tons a year; this will increase rapidly. 

RFC Loans 

Loans totaling $558,959,990 to aid 
the national defense program were 
made by RPC from June 25 through 
September 10. Banks participated in 
21 of the total 112 loans, to the extent 
of $531,491. 

Pour corporations created by RPC 
got loans as follows: Rubber Reserve 
Company, $145,000,000; Metals Re.- 
sETve Company, (for Lin and other 
metals) $106,000,000; Defense Sup- 
plies Corporation (for high- test gaso- 
line) $58,250,000; Defense Plant Cor- 
poration (for plant expansion, 
equipment) $30,000,000. 

Twelve loans totaling $188,112,855 
went to manufacturers of planes and 
parts, mostly for expansion of plant; 
five loans totaling $10,042,500 went to 
makers of machine tools and pre- 
cision InstrumenUi; incidentaly 46 
loans were made to aviation schools 
operating under CAA pilot training 
program for 79 small planes. 

Loans of special interest, outside of 
the RPC -created company loans: 
Consolidated Aircraft, $12,300,000; 
Beiidlx Aviation, $lB,5B7,i655; un- 
named manufacturers of mflwjhine 
tools in Davenport, Iowa, $10,000,000; 
Grumman Aircraft, $3,500,000; Cur- 
tiss-Wright, $51,160,000; Wright Aero- 
nautical. $92,000,000; Bantam car, 
$125,000; Reynolds Metals, $15,800,000; 
Boeing Aircraft, $10,500,000. 
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Canada Pennits Plant Write-offs Before 
Profits Are Snbject to Excess Profits Tax 


MONTREAL — Since Intensified war 
production ha3 started in Canada in- 
dustrial companies have had little 
opportunity to argue over the terms 
in war contracts. In some cases com- 
panies have been told to begin pro- 
duction and that payment would be 
made. Refusal meant government op- 
eration of the plant. However now 
that the first rush of orders is a 
reality the government is taking 
measures to assure fair treatment to 
industrial plant owners and stock- 
holders. Companies which have made 
new capital outlays for the produc- 
tion of war materials have been in- 
vited to state their case to a War 
Contracts Depreciation board. The 
government is permitting companies 
to make depreciation write-ofls be- 
fore showing profits which are sub- 
ject to income and excess profits 
taxes. 

In addition a board of referees has 
been set up by the government to 
assure that no company or firm will 
suffer unduly from the excess profits 
tax which was increased in the la.st 
budget from 50 per cent to 75 per 
cent. Special provision was made for 
adjusting the standard of profits in 
the case of new and depressed busi- 
ness. The new referee board will set 
the standard of "normal” profits on 
the basis of the four-year period 
before the war. The board will de- 
cide which firms are in the category 
of depressed industries, apd therefore 
not to be taxed on profits increases 
like other industries. 

New Plants Cost $225,000,000 

More than 100 new plants and plant 
expansions costing approximately 
$226,000,000 have been contracted for 
on the part of the British and Cana- 
dian governments since the war 
started. About 35 per cent of the total 
has been financed by the Canadian 
goveniment. Orders for war supplies 
which have been placed, or are about 
to be placed, by Canada's Munitions 
& Supply department now total $345,- 
000,000. This amount is divided among 
4,400 Canadian firms and the mate- 
rials ordered include everything 
needed to equip, maintain, and feed 
men in the army, naval and air 
forces. In addition the British gov- 
ernment has placed orders for $208,- 
000,000. 

Meanwhile in Ontario the first of 
the big explosives plants being 
erected by the British government al- 
ready has started production, 2^^ 
months ahead of schedule. The plant, 
which employs 3,000 men, has already 
begun shipments to Britain. Two ad- 
ditional explosives plants, one in Que- 
bec costing $19,600,000 and a $9,000,- 
000 plant in Manitoba, are well un- 
derway. Both will be in production 


next year, as will most of the new 
government war plants. ' 

In the Montreal area an $8,000,000 
English-type shell-filling plant will 
be In production by November. An 
American- type shell-filling plant, be- 
ing built in Ontario at a cost of $8,- 
000,000, will be producing by the mid- 
dle of next year. In conformance 
with the new government policy of 
modeling military production after 
American products, the latest plants 
are all of the American type. Fur- 
ther, as many plants as possible are 
being built in central Canada due to 
the relative safety of this area from 
attack. 

Gun Production Increased 

A $2,500,000 capital investment has 
been made recently in a rifle factory. 
$13,000,000 was spent on a 3.7 anti- 
tank gun plant, and $10,000,000 on 
a plant to make 25-pounders. $11.- 
000,000 was expended for facilities 
for making 40-metre guns which also 
can be used for anti-aircraft pur- 
poses. 

Sorel Industries Ltd., originally a 
$5,000,000 plant erected to produce 
25-pounders, has been taken over by 
the government. The plant, which is 
now a $10,000,000 project, has added 
facilities for the manufacture of 
naval guns. 

The government is spending $1,- 
000,000 on a plant to make aerial 
bombs. Canadians are also making 
Bren guns, Colt-Browning and sub- 
machine guns, rifles, torpedoes, and 
depth bombs. While plants were be- 
ing built coastal guns were Imported 
from Britain and 18,000 Lee-Enfleld 
rifles were purchased from the U. S. 
The Government is also spending 
$62,000,000 at various shipyards. 

The following contracts have re- 
cently been let by the government; 
Aircraft, Canadian Vickers Ltd.. 
Montreal, $45,259.20; Canadian 
Wright Ltd., Montreal, $11,904.41; 
DeHavilland Aircraft of Canada Ltd., 
West Toronto, Ont., $8,094.75. Ma- 
chinery, J. Bertram & Sons Co., Ltd., 
Montreal, $7,534; Williams and Wil- 
son Ltd., Montreal, $16,650; and 
Greenlee Tool Co., Rockford, 111., 
$10,864; Dominion Holst and Shovel 
Co., Ltd,, Montreal, $18,144; and Ste- 
phens-Adamson Mfg. of Canada Ltd., 
Belleville, Ont., $285,991. 

Shipbuilding, Chantier Maritime de 
St. Laurent, Ltd., St. Laurent, Que., 
$28,500; Munitions, British Admiral- 
ity, $444,000; Frost and Wood Co., 
Ltd., Smith FaUs, Ont., $28,350; In- 
ternational Metals Industries Ltd., 
Toronto, $80,050; Rogers Majestic 
Corp. Ltd., Toronto, $50,193; Federal 
Laboratories, Inc., Pittsburgh, $346,- 
342; and U. S. Ordinance Engineers 
Inc., Cleveland, $508,793. 


OLDSMOBILE GETS SHELL ORDER 

DETROIT — Oldsmobile Division 
of General Motors has been 
awarded an order by the Ord- 
nance Department for 9,505,600 
shells, delivery to begin in eight 
months. This order comes on top 
of Oldsmobile’s acquisition of a 
new press plant and forge shop 
facilities containing 150,000 sq. ft. 
of space. New machinery will be 
necessary, but will be the prop- 
erty of the corporation rather 
than of the government. This 
shell contract probably will be 
followed by orders for other 
munitions in leaser amounts to 
other G.M. divisions. 

$20,000,000 Airplane Order 
Is The Biggest In II. S. History 

WASHINGTON — Biggest airplane or- 
der ever placed in the U. S. went from 
Army to Douglas for $20,000,000 of 
transports (about the same as DC-3). 
The Douglas backlog is up to $400,- 
000,000. Robert Hinckley, boss of CAA 
training of 45,000 pilot.s, answering 
charges that his project is a "boon- 
doggle,” says Germany did it, and it 
wasn't a boondoggle. The United 
States is a jump ahead of Europe 
with Navy’s new powered gun turret 
on the Martin patrol flying boats. 
Just starting delivery. Engineers in 
high places tell us the rotary wing 
plane will not be worked out till 
after the present excitement. Big 
planes, like Marlin and Douglas 70- 
tonners, can carry so much armor and 
such big guns that present fighters 
cannot approach them. Big Shots 
admitted to Washington’s back rooms 
come out saying the United States 
will pull its guns on Japan before 
tackling Germany, that the Nippons 
will back down In face of the Amer- 
ican Navy. 

CIO Pledges Support to Workers 
Who Strike in Defense Industry 

NEW YORK— The Greater New Yo- ' 
Industrial Council, CJ.O., pledged 
support to employees of the Ford In- 
strument Co. who have gone out on 
strike. The company is making bomb 
sights for the Navy in its plant at 
Long Island City. 

The whole question of the right to 
strike in defense industries is in- 
volved. The employees of the Ford 
Instrument Co., which is a subsidiary 
of the Sperry Gyroscope Co., are 
members of the United Electrical, Ra- 
dio and Machine Workers. 

Representatives of the Union plan 
to see Sidney Hillman, Defense Com- 
mission's labor co-ordinator, in an ef- 
fort to come to a settlement. Observ- 
ers Indicate that to allow strikes will 
slow defense preparations. 
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INSIDE DETROIT 

Auto companies work on 1942 models, but keep one eye on 
Europe; promise to be spearhead of U. S. defense operations. 
Lack of supervisors feared when employment reaches high peak 

BY RUPERT LE GRAND. DETROIT EDITOR 


DETROIT— As they always do at this 
lime of year, styling and design sec- 
tions of automobile companies, par- 
ticularly of General Motors, are work- 
ing feverishly on models to be offered 
a year hence. On the surface, that 
would indicate that car makers feel 
pretty good about being able to re- 
tool for refurnished 1942 models. Ac- 
tually, they aren’t so optimistic. They 
intend to have all the plans ready on 
the shelf in case Herr Hitler has sub- 
dued everybody in sight or in case the 
world is made safe for democracy by 
next spring. Since neither event ap- 
pears probable, it Is likely that 1942 
plans will accumulate many cobwebs, 
and the industry will have to content 
itself with a few sheet metal changes 
(and possibly none at all) and call it 
a day. 

Perhaps It is wishful thinking, but 
local tool and die interests point out 
that relatively few dies will be needed 
for the defense program, hence die 
makers will not be in heavy demand. 
This is the slack season for tool and 
die makers around Detroit, and execu- 
tives have their Angers crossed hop- 
ing that these men will not be lured 
elsewhere by boom-time conditions. 
Already this year many tool and die 
makers, because of high rates and 
overtime, have earned what in normal 
days would be considered a comfort- 
able year’s Income. Even so, there is 
no assurance that they may not he 
tempted to make a killing while they 
can. After all, die makers can be used 
on other work at high rates. One big 
automobile companv thinks it can 
hold Its tool and die makers by con- 
tinuing to put thcrii on production 
work when they are not busy on tools 
and dies. That plan guarantees them 
a steady income the year round. 

Supervisory Help Needed 

Automotive executives. looking 
ahead, are not worrying half so much 
about a shortage of skilled and semi- 
skilled men as they are of supervisory 
help, especially foremen. The depres- 
sion years wa.shed out many good fore- 
men who have drifted away and no 
longer are available. Moreover, union- 
ization of the industry put foremen 
in a tight spot. For the small Anan- 
cial gains, they sacriAced a good deal 
by being cast out permanently from 
the workers’ ranks, even in bad times. 
The solution seems bo lie in devising 
ways and means of training new fore- 


men in a hurry and in making It 
worthwhile for a man to become a 
foreman. It wasn’t so long ago that 
some foremen were on hourly rates 
like the men under them. 

Unless the world unexpectedly be- 
comes peacelike, Detroit promises to 
be the spearhead of defense opera- 
tions six to ten months from now. 
Detroiters are talking In terms of the 
highest employment peak in history. 
Officials are convinced that another 
silk shirt era Ls about to be born and 
are preparing for it. They talk big 
about aircraft engines, tanks and ma- 
chine guns being built without inter- 
fering with automobile production, 
but get them off In a corner and 
they’ll confe‘ss some doubts. Even with 
the outlook bullish, they are more 
cautious in their planning than re- 
leases from publicity offices would in- 
dicate. One high official is on record 
as saying that his corporation doesn’t 
intend to accumulate huge inventories 
of parts, .sub-assemblies or finished 
cars ^should It appear that it may be 
hard to get steel or other materials 
The management is in a mood to play 
safe no matter what develops. 

The perennial controversies about 





NO STUDEBAKER AIRCRAH 

DETROIT — Repeated rumors 
that Studebaker will make aU*- 
craft parts for Curtiss- Wright 
were declared to be without foun- 
dation by an executive of the 
former company. Studebaker has 
given consideration to a number 
of projects connected with the 
national -defense program, but 
none has been awarded. Whether 
the South Bend plant will be ex^ 
panded if defense projects are 
undertaken depends largely upon 
the nature of the product. 

rates of production and speed-ups be- 
tween management and union labor 
at the beginning of a new model sea- 
son have occurred. Both Chrysler and 
Fisher Body are reported to have suf- 
fered from “sloppy work" strikes 
which are annoying and costly. The 
method of meeting the situation has 
been to close down the plants for the 
day as soon as workers start such tac- 
tics. As the Indu.stry swings into vol- 
ume production, It is believed that 
these work interruptions will disap- 
pear. Incidentally, the feeling is that 
General Motors this season will not 
permit itself to be pushed around by 
the CIO-UAW the way It has been 
on some occasions. 

Ponder Munitions Contracts 

The type of munitions contract to 
be negotiated with auto and parts 
makers will depend upon the circum- 
stances surrounding each case. Mr. 
Knudsen has said that plants with no 
commercial value after completion of 
the national defense program will be 



Giant Engravar — Eutirclv automatic is the above engraving inarhine. 
It is sfioion in an operation as it carves a roof die from nickel steel for 
the 1941 Ford sedan. .4 "feeler ’ ivorking along the edge of a model guides 
the cutting tool as it whittles away at a slab of steel 
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II. S. Boifsmniant Contracts Awarded to Tool Makars 

(Defpnsr* contraets on pape “774c) 


Contraobor 

A Bhiplny Machinn Tool Company, 

Cincinnati, Ohio 

Kenmey & Treokcr Corp., Milwaukee, Wia. . 

Axelfton Mfjf, Cn., Lo*i AnKelra, Cal 

.South Benri Lathe Workf^, South Bend, Ind. . . 
Iniuriinbinnal Harvester Co., CIui rko. Ill 
Alli« Chalmers Mfff. Co , Milwaukee, Wise . 
National Twist- Drill & Tool Co., Detroit, Mich. 
Willicun .SelJers & Co., Inc., Philadelphia, Pa, . 

Warner & Swascy Co , Clevelonrl, Ohio 

NaLioiial Acme Uo,, Cloveland, Ohio 

IS. L. ISasley Machine po.. QhicagQ, 111 

R. K, LcBlond Maohino Tool Co., Cincinnati, 

Ohio 

Tidewater Supply^Co., Inc , Norfolk, Va 

Cincinnati Milling Machine A Cincinnati 

Grinders Inc., Cincinnati, Ohio 

Gioholb Machine Co., MadLson, Wise 

Henri -Prentice Corn , Worcester, Maas 

Brown ft Sha^e Mfg. Co., Providence, H. I. . 
Tlie Ilanuon-Whitnoy Machine Co,, Hartford, 

Conn 

The LaPuinte Machine Tool Co., Hudson, 

Masa 

Nilofl-Bement-Fond Co., Pratt ft Whitney Div., 

Hartford, Conn 

Cincinnati MillinK Machine ft Cincinnati 
Grinders Inn., Ciiieinnati, Ohio 
Brown ft Sharpe Mfg. Go.. I'rovidenne, U. I 
Heald Machine Co., Worcester , Moss 
Auetin-HaBlingn Co., Inn., Cambridge, 
Kirigshury Machine Tool Corn,, Keene, N. 11 
Swind Machinery Co., Philmlelphia, Pa . ... 
Henry I’rcntisa Co., Now York, N. Y 
Wilson-Brown Inc., New YoiK, N. V 
William Sellers ft Co., Inn., Philadelphia, I’a 
Niles Tool Works Division General Muehineiy 
Corp , Hamilton, O . . .. 

The Bullard Bridgeport, Conn 
Wm. Snllcra ft Co,, luc., Philadelphia, I'a 


Gov't Agency Commodity Amount 


Navy Lathes 8119,750 

Navy... Milling manhines. . w 59,703 

Lathes 61,459 

NY'A,. . . Lathes 37,800 

War... . Tractors 2,272,500 

War Tractors 1,190,409 

N rivy .... Twist drills 18 . 333 

Navy.. Planer 32,405 

Na\'> . ... Turret lathes 10,274 

War. Mpindle inaehines. . 35.272 

War.. Honing maidiinu. . . 30,348 

War . Boring lathee 108,911 

Navy. . Turret lathes .... 17,071 

Navy. Milling machines 109,735 

Navy.. Turret lathes 40,297 

N avy . . Lathes Ill, 070 

War.. Screw machines 89,115 

War.. . Milling machines 12,501 

Wax Broaching machines. . . 12 , 672 

War.. Milling machines 31,488 

War Milling machines. 171,856 

War Milling maehiiies. 85,200 

War Boring machines. . . 11,641 

War Drill presses 74,l)!tl 

W ar Dulling machine. . . 11 ,5.57 

War Lathes . 1.3,080 

Wai (Jnnding machines . 14,190 

War Honing iiiachinns 33,832 

N uvy Planers 156,220 

War . Turning kathea . .. 172, ."’OO 

Navv Lathes . 64,956 

Navv Machines. Iioiing, drill- 
ing iiriil milling 95,248 


financed by the government and title 
will remain with it, although the 
plant may be operated upon a man- 
agement-fee bausls. The Chrysler tank 
plant Is an example. Plants now hav- 
ing equipment, which can be used or 
expanded, may be financed by private 
or RFC funds, and after orders are 
filled negotiations will be irhstltuted 
with the manufacturer tb take over 
the facilities upon the basis of fair 
value, subject to approval by the Sec- 
retary of War or Navy. The Commis- 
sion hfius also worked out a "plant 
facilities” contract, which is separate 
from the parts contract, and which 
guarantees the manufacturer the cost 
of plant additions or new plant over 
a five year period, but protects the 
government’s equity. 

G.M. Has Machine-Gun Contract 

General Motors’ machine-gun con- 
tract provides that the equipment 
necessary to the program shall be 
paid for and remain the property of 
the government, while the corporation 
will build and own any new structures 
involved, either to house gun manu- 
facture or displaced domestic prod- 
ucts. Machine gun manufacture will 
be set up as special departments at 
the Saginaw Steering Gear Div., Sag- 
inaw, Mich., AC Spark Plug Division 
at Flint, Frlgidaire Division at Day- 
ton, and the Guide Lamp Division at 
Syracuse. The regular division man- 
agers and operating personnel will 
be in charge, but the government 
work will not impair production of 
domestic goods, wiU not be Inter- 
mingled therewith, 


The contract provides $20,000,000 
for equipment, some of which is al- 
ready on order, and $61,319,882 for 
the machine guns. It Is estimated that 
approximately 70,000 guns are in- 
volved, with Saginaw, AC and Frigld- 
aire sharing about equally and Guide 
Lamp having a lessor amount. Guns 
for several purposes are covered in 
the contract; also two calibers, 30 and 
50. The number of guns involved is 
large, but considering the require- 
ments of the projected field forces, 
plus aviation, it is apparent that these 
facilities must be increased. 

The new building program will be 
completed this winter, according to 
present plans, and gun manufacture 
will commence within a year to 
fifteen months. Production studies 
preparatory to manufacture of ma- 
chine guns have been going on for 
more than two years at General 
Motors in cooperation with the War 
Department. It appears that opera- 
tions will be well tooled but that 
specialized high-production machin- 
ery is not needed, even If obtainable. 

Milling Presents Problem 

One of the chief problems in ma- 
chine gun manufacture is the heavy 
proportion of milling operations. Some 
of these operations will be set up for 
continuous production, others will re- 
quire the use of interchangeable fix- 
tures. Drilling, tapping and reaming 
operations may be combined upon a 
multi-head machine, but sliding fix- 
tures will be chosen instead of at- 
tempting high-production setups with 
Indexing tables. Threads may be 


NLRB OUTLAWS BLACKLISTING 

WASraNGTON — Maintenance 
by an employer of a blacklist 
of people he doesn’t want to 
hire because of their union affil- 
iations will be pretty dangerous 
if the courts uphold the NLRB 
decision in the case of Nevada 
Consolidated Copper. The board 
ordered the company to “rein- 
state” with back pay four men 
who did not apply for work when 
the mine resumed operation. 
The board decided that the men 
did not apply because they had 
reason to believe they would be 
refused and that their names 
were on a blacklist so that if 
they had applied they would 
have been refused. Circuit court 
has already upheld a board de- 
cision that an employer may not 
refuse to hire a man because of 
his union membership. 


milled on automatic equipment. 

Frlgidaire has announced that ma- 
chine gun manufacture will be car- 
ried out in additional facilities, In- 
cluding a new five-story building. AC 
will devote existing space to the gun 
contract, re-align domestic operations 
without impairing production, and 
eventually erect new structures for its 
own use. Saginaw Steering Gear will 
erect new buildings for gun opera- 
tioLis, but probably at some distance 
froLn present facilities. It Is unlikely 
that any of these new buildings will 
be of windowlcss construction similar 
to the Allison plant and the Ford air- 
plane plant now under construction. 
Guide Lamp ha.s space available. 

Ford’s Plant Air-Conditioned 

Wlien completed, Ford’s new air- 
plane plant will be m marked struc- 
tural contrast to the adjacent Tool & 
Die Plant and other nearby buildings. 
The other structures (only two years 
old) are mainly glass, while the air- 
plane plant will be of windowless 
construction. Further the Ford plant 
is designed to provide an interior fr^'L 
of wide temperature changes and 
capable of being air-conditioned so 
that the most comfortable working 
conditions are attained for precision 
manufacture. There is no truth In 
rumors that the Ford airplane plant 
is the first building to be erected in 
this country for complete blackout. 

The airplane plant will measure 
360x1,000 ft. The main section will 
comprise two stories approximately 
950 ft. long, while an end section will 
be three stories. Second floor of the 
manufacturing section will be de- 
voted to machining operations, first 
floor to assembly. The end section 
will include an aircraft training school 
and dining rooms. A new construc- 
tion idea involves use of the lower 
flange of the second-floor girders for 
mounting low-headroom cranes. 
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Colwell and Beechcroft Get 
S.Ai. Nominations for 1941-42 

NEW YORK— A. T. Colwell, vice 
president of Thompson Products, Inc., 
and David Beechcroft of Bendix 
Products Division, Bendix Aviation 
Corp., have been nominated for 1941 
President and Treasurer, respectively, 
of the Society of Automotive Engi- 
neers. 

For the term of 1941-42 the follow- 
ing have been nominated for mem- 
bership on the SAE council; N. C. 
Mlllman, General Motors of Canada, 
Ltd., H. O. Mathews, Public Utility 
Engineering & Service Corp., and 
D. A. Fales, Massachusetts Institute 
of Technology. 

Nominated for vice presidents are: 
Mac Short, Vega Airplane Co., Dr. 
George W. Lewis, National Advisory 
Committee for Aeronautics, L. C. 
Lichty, Yale University, J. B. Mac- 
auley, Jr., Bendix Aviation Corp., J 
R. Hughes, Studebaker Corp.. E. S. 
Chapman, Chrysler Corp., Chauncey 
W. Smith, University of Nebraska, 
T. L. Preble. Tide Water Associated 
Oil Co., and R. S. Reed, Brockway 
Motor Co.. Inc. 

Association of Manufacturers 
Takes Defense Plant Inventory 

NEW YORK — The management of 
industry In this country has already 
“volunteered’' and that busincvss 
rather tluin government effort is 
putting the most drive into the na- 
tional defense, declared H. W. Prentis, 
Jr., president of the National Associ- 
ation of Manufacturers. The associa- 
tion, its Industrial Council and 243 
affiliated organizations, is conducting 
its own “natioriwide’’ inventory to 
reveal all unknown defense potentiali- 
lies of small and large plants. This 
move is designed to supplement the 
stock-takings of the procurement di- 
visions of the Army and Navy tor 
mobilization day. It Is one of the 
major points in the N.A.M. program 
to effect complete co-operation of in- 
dustry in the prep.iiedness drive. 

Other phases are: An economic 
study of war financing, war price and 
war labor control, in the light of 
British, French and German experi- 
ence, and an industrial research sur- 
vey, designed to stimulate an increase 
In the percentage of corporate Income 
spent for encouraging national Inven- 
tive genius in developing military, 
naval and air strength. 

The association’s survey on war 
financing, price and labor controls 
will be completed soon and forwarded 
to the national administration in 
Washington. The research was Insti- 
tuted by Dr. Karl Compton, president 
of the Massachusetts Institute of 
Technology and chairman of the as- 
sociation's advisory committee on 
scientific research. 


NAMES in the NEWS 


George J. Zimmerman, formerly 
vice president and general sales man- 
ager of Strong. Carlisle A: Hammond 
Co., was elected president of the 
company. Mr. Zimmerman, who has 
been actively associated with the 
company for 39 years, began as an 
office boy. In 1905 ho was advanced 
to tlic machinery department where 
he served as sales manager to 1937. 
At this time he was elected vice 
pre.sident and general sales manager. 
He has been a director of the com- 
pany lor 20 years and he is also 
a director of the Hammond Manu- 
facturing Co. and Clark Manufac- 
turing Co. of Cleveland, both of 
which are subsidiaries of the parent 
company. 

William W. Finlay was appointed 
manager of the new manufacturing 
division of Wright Aeronautical Corp. 
which will be established at Lockland, 
Ohio, near Cincinnati. He has been 
affiliated with the corporation for the 
past 13 years and for the past two 
years Mr. Finlay ha.s been engaged in 
special assignments for the general 
manager in addition to directing the 
activities of the license division. In 
1927 he entered the organization as 
time-study-engineer, rising rapidly to 
manager of the production division. 

S. C. DuTot was promoted to the 
po.st of general manager in the Bir- 
mingham, Pltlsburgh, Cleveland and 
Detroit areas of the Electro Metallur- 
gical Sales Corp. W. E. Remmers was 
appointed division manager of the 
Chicago Corp. and R. E. Brown was 
named division managei of the Pa- 
cific coast. 

F W. Werner has been appointed 
assistant to the president in charge 
of coke by-product sales of all sub- 


sidiary companies of the United 
States Steel Corp. of Delaware. Mr. 
Werner has been in the employ of 
the Corporation since 1907, and was 
appointed assistant to vice-president 
in charge of sales in 193B. He has 
held this position until his recent 
appointment. 

B. L. Waters, former president, has 
been elected chairman ot the board of 
Lyon Metal Products, Inc. Earl D. 
Powers, formerly vice-president and 
general manager, has been elected 
president of the company Mr. Waters 
succeeds H. L. Gardner, general coun- 
sel of the company, who resigned. 

George H. Johnson succeeds his 
father, Hobart B. Johnson as presi- 
dent of Glsholt Machine Co. He rep- 
rpKsents the tiiird consecutive genera- 
tion of the Johnson family to hold 
till? position, as the company wa.5 
founded by his Grandfather, John 
A. Johnson, in 1889. Hobart S. John- 
son was named chairman of the 
board, and H. S. Johnson, Jr. was 
elected a vice-president. 

John P. Major, traffic manager for 
the Worthington Pump k Machinery 
Corp. in Buffalo, has completed 50 
years of service with the company. 

M. J. McKee ver was appointed 
manager of Crucible Steel Company’s 
Atlanta branch. He has been an em- 
ployee of the company for 15 years. 

P. J. Christy has been appointed 
manager of the Philadelphia, Pa. 
office of Chicago Pneumatic Tool Co. 
He succeeds A. M. Brown, who has 
been transferred to Washington, 
D. C. as the manager of the branch 
recently opened there. 

Frank W. Robertson has been 
named general manager of the Ed- 
ward W. 'Voss Machinery Mfg, or- 
ganization. 
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Chief Engineer 



JOHN W. HARSCH 


W. Richiflon Schofield, formerly 
chief engineer of Leeds & Northrop 
Co., has recently been appointed di- 
rector of engineering. John W. 
Harsch, assistant chief engineer, has 
been advanced to chief engineer, 
and Mr. Harsch’s former position has 
been filled by the promotion of 

John F. Quereau. Mr. Schofield, an 
authority In pyrometry and auto- 
matic control, joined the company in 
1916, and since 1928 has held the 

position of chief engineer. Mr. 
Harsch joined the organization in 
1924 and in 1926 became assistant 
chief engineer. Mr. Quereau has 

been associated with the company 

since 1929. 

Charles Koch. Edward Koch, Sr , 
and Edward Koch, Jf., three genera- 
tions of the same family, are all em- 
ployed as machinists by the General 
Electric Co. Charles Koch, who op- 
erates a boring mill, has been asso- 
ciated with the company for 4fl 
years. His son, Edward, iSr., who Is 
also a boring mill operator, has had 
22 years of experience with the com- 
pany; while Edward Jr., has Just 



Three Generations — Of the samr 
family arc Charles Koch, Ediuilrd 
Koch Sr, and Edward Koch Jr. 
All arc horincj mill offcrators 


Engineering Director 



W. RICHISON SCHOFIELD 


finished the first year of his four- 
year apprenticeship. 

J. H. Marks, purchasing manager of 
Packard Motor Co. since 1925, was 
elevated to the position of vice presi- 
dent in charge of procurement, ma- 
chinery and accessories in connection 
with the Rolls Royce engine project. 
In addition Marks will supervise the 
erection of new buildings and other 
details growing out of the expanding 
war plane contract. He has been as- 
sociated with the organization since 
1916 when he joined the company as 
superintendent of construction. 

Ernest L. Mawhinney, Personnel di- 
rector of the Jessop Steel Co., was 
recently appointed safety director of 
the company. 

R. L. Hibbard has been named to 
the Detroit merchandising sales staff 
of Cutler-Hammer, Inc. He has been 
a member of the organization since 
1936 when he began as a member 
of the company’s student training 
corps. 


BUSINESS ITEMS 


The Whiting Corp., Harvey, 111., 
has purchased the Quickwork Co., 
formerly of Ohio and Chicago, 111., 
and manufacturers of rotary shears, 
stamping trimmers and forming ma- 
chlne,5, power hammers, and flangers. 
The entire Quickwork line will be 
manufactured by the Whiting Corp. 
at Harvey. Stevens H. Hammond, 
vice-president of the Whiting Corp., 
will be in charge of all Quickwork 
operations. 

Rein & Webster, Inc., manufactur- 
ers' representatives, began operation 
this month at Cleveland, Ohio. The 
company will carry a full line of die 
castings, plastics, stampings and 


screw machine products. Prank H. 
Webster, formerly director of pur- 
chases for the White Motor Co., is 
presldent- 

Four units of the former Willys- 
Overland plant have been acquired by 
the Boyce-Crane Company. 


PLANT EXPANSION 


Spencer Lens Co. Is building a 
$1,250,000 addition to its present 
plant. 

'The Buffalo Foundry & Machine 
Co. is building a $24,000 addition to 
its plant, and will purchase $40,000 
worth of new machinery. 

Armstrong-Blum Mfg. Co., manu- 
facturers of hack and band sawing 
machines, have started construction 
of an addition to their plant that 
will increase their floor space nearly 
100 per cent. 

'The Hanson- Van Winkle-Munning 
Co., Matawan. N. J., manufacturers 
of electro-plating equipment and 
supplies, are expanding plant facil- 
ities due to increased demands. 


MEETINGS 


Society of Automotive Engineers. 
Annual dinner. Hotel Commodore, 
New York, N. Y.. Oct. 14. 

American Gas Association. Annual 
Convention. Atlantic City, N. J. Week 
of Oct. 7. 

National Metal Exposition, Cleve- 
land, Ohio Cleveland Public Audi- 
torium Oct. 21-25. 

National Safety Congres.s and Ex- 
position Stevens Hotel. Chicago, 111 
Oct. 7-11. 

Society of Automotive Engineers. 
National Aircraft Production Meeting. 
Hotel Biltmore, Los Angeles, Calif. 
Oct, 31-Nov. 2. 

American Society for Metals. An- 
nual convention Hotel Statler, Cleve- 
land, Ohio. Oct. 21-25. 

American Welding Society Annual 
convention. Hotel Cleveland, Cleve- 
land, Ohio. Oct. 20-25. 

The Wire Association. Annual con- 
vention, Carter Hotel, Cleveland, 
Ohio. Oct. 17-23. 

American Society of Tool Engi- 
neers. Semi-annual convention. Cin- 
cinnati, Ohio. Oct. 17-19. 

American Gear Manufacturers As- 
sociation. The 23rd semi-annual con- 
vention, Skytop Lodge, Skytop, Pa. 
October 14, 15 and 16, 1940. 
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Precision Gear and Broach Grinder 

Developed by Nationai Broach & Machine 


Increased production of quality gears 
with particular emphasis on accuracy 
Ls claimed for the “Red Ring" gear 
grinding machine, which was devel- 
oped originally to meet the demand 
for precision grinding of master gears 
and involute broaches by National 
Broach & Machine Co., 11457 Shoe- 
maker St., Detroit, Mich 

Utilizing a U-column, the machine 
Is exceptionally rigid, with wheel 
spindle mounted on long bearings. 
Spindle is integral with motor rotor, 
and spindle slide is adjustable ver- 
tically by a handwheel. Hydraulic 
counterbalance removes backlash 
from the lead screw 

Table slide is hyd^-aulically recipro- 
cated and automatically controlled 
through a feed box on the front of the 
machine. Table speed is controlled 
accurately. Combination flat and V 
ways are covered at all times by a can- 
vas roll and are provided with auto- 
matic force-feed lubrication. 

Index head is furnished with either 
fully automatic or semi-automatic 
control, with the semi-automatic pro- 
viding somewhat greater accuracy. 
Both coolant and hydraulic pumps are 
located on the outside of the machine. 
Reservoirs are inside the base. 

For gear tooth work a templet con- 
trol trimmer Is provided which trims 
both sides of the wheel simultane- 
ously. The table feed box includes a 
dead stop which brings the wheel to 
trimming position so that the dia- 


mond points operate exactly on the 
center line. Radius trimmer is 
mounted m the tail stock. Diamond 
points an* vertically adjustable and 
may be set with a micrometer. 

"Senior" Hydraulic Presses 
Announced by Colonial Broach 

A line of general purpose hydraulic 
presses for such operations as assem- 
bling, broaching, etc., has been de- 
veloped by Colonial Broach Co , 147 
Jos. Campau SL, Detroit, Mich. Des- 
ignated as the “Senior” line, these 
presses range in capacity from 1 to 
10 tons, with strokes ranging from 18 
to 42 In. 

Designed for maximum flexibility, 
they have motors located In the col- 
umns, requiring minimum floor space. 
Open side fixed table construction 
peimits working on long parts which 
would extend beyond the machine 
table. Exceptional daylight allows for 
large fixtures, without sacrificing 
stroke. Work platen is removable for 
machining special clearance holes. 

Rugged reinforced construction is 
used for frames. Cylinder bearings are 
m frame necks, eliminating unsightly 
protrusions. Cylinder is a leak-proof 
steel tube for maximum efficiency. 
Standard hydraulic pumps and equip- 
ment are used for economical replace- 
ment. Pumps are of large capacity, 
direct motor-driven. Located within 


the oil tank, the pump has exception- 
ally short suction. 

Large coolant flow where required, 
as for broaching, is provided by an 
oversize centrifugal pump driven by 
a separate motor. Chips may be re- 
moved while machine Ls in operation. 

“Senior” presses can be furnished 
with controls to stop operation at top 
or bottom of piston .stroke, or with an 
automatic return after the piston has 
completed its downward travel. A 
special hydraulic circuit is available 
which permits the use of shuttle type 
fixtures if desired, to speed up un- 
loading and loading, while assuring 



maximum safety to the operator. 
Presses are available In seven .sizes: 
1-ton, IB-ln. stroke; 3-ton, 18- or 24- 
in. stroke; 6- ton, 24- or 3e-in. stroke; 
and 10-ton, with 30- or 42-ln. stroke. 
Floor space of the 1-ton model is only 
Ifli4x30>4 In., with 29x51-ln. for the 
largest model. 

"Standard" Polishing Lathe 
Has Infinitely Variable Speed 

standard Electrical Tool Co.. 1940 W. 
8th Bt., Cljidnnati, Ohio, has devel- 
oped an infinitely variable speed buf- 
fing and polishing machine which pro- 
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vides correct speed tor each operation, 
using any size or type of wheel 
Longer wheel life and more eflQcient 
production are also claimed, with an 
additional saving reflected in that 
worn wheels need not be discarded 
Speed changes are accomplished 


merely by turning a handwheel 
Each change of spindle speed is shown 
in rpm on the indicating dial Full 
speed range is 1,000 to 3,500 rpm. 

All equipment, Including speed 
changer, constant-speed 1,800 rpm 
ball bearing motor and magnetic 
staitcr, is inclosed inside the base, 
while the pushbutton station is lo- 
cated at the front Removable lou- 
vered covers at sides and front and a 
large removable cover at top front 
provide easy access to inside of base 

Available in 3, 5 and 7^ hp sizes, 
with larger sizes furnished to order, 
this machine Is said to incorporate 
simple construction and easy opera- 
tion, with quiet and smooth perform- 
ance Straight front pedestal permits 
wheels to extend beyond the machine 
proper, allowing ample freedom of 
operation and foot room 


650-Ton Triple-Action Blankholder Press 

Designed for Aircraft Parts Production 


A recent development of Hydraulic 
Press Mfg Co , 20 E Broad St , Co- 
lumbus, Ohio, is a 650-ton triple- 
action blankholder press designed es- 
pecially for deep drawing gasoline 
tanks and other slmllai parts for the 
aircraft Industry This press embod- 
ies three separate hydraulic actions 
for operating the main draw punch, 
the blankholder ring and the die bot- 
tom of the regulation triple- action 


drawing die Draw punch is carried 
by the mam slide actuated by the 
main hydraulic press ram of a double 
acting piston type 
Among the exclusive features of 
this “H-P-M Fastraverse’ press are 
accurate alignment of blankholder die 
rhig rigidly supported by blankholdci 
platen directly above, individual pres- 
sure adjustment of each blankholdci 
lam, permitting variation of blank- 



holdei pressure at six separate points; 
all three hydraulic actions function- 
ing from only one “Hydro-Power" 
piston type radial pump direct con- 
nected by one flexible coupling to one 
electric motor; and a closed circuit 
operating system providing smooth 
action with valveless and shockless 
press reversal 

Pressures are 650 tons on the mam 
platen, 250 tons on the blankholder, 
and 133 tons on the die cushion. Pres.s- 
Ing surfaces are 144x72, 144x72 and 
59x35 in respectively. Closing speed 
Is 260, pressing speed is 45 and open- 
ing speed is 200 in per mlri. Power is 
furnished by a 100-hp motor. 


Hammond Polishing Lathe 

Has Overhanging Spindle 

An addition to the “Rite-Speed” line 
of polishing and buffing lathes offered 
by Hammond Machmery Builders 
1618 Douglajs Ave , Kalamazoo, Mich , 
Is the Model No lO-ROH which fea- 
tures an overhanging spindle protrud- 
ing 12 in over the lower front of the 
base This feature makes the lathe 



particularly suitable for work on large, 
bulky pieces 

Standard equipment includes lock 
for holding spindle when changing 
wheels, a combmatlon switch and 
brake which shuts off the motor and 
stops the spindle, automatic motor 
starter, and a 10-hp motor with mul- 
tiple V-belt drive mounted inside the 
base of the machine 


‘‘Hoffman’’ Production Marker 

Operates at High Speed 

Identified os the “Hoffman” produc- 
tion marker, a marking machine built 
by Quality Die Co , 9311 Baltimore 
Ave , Chicago. Ill , has been designed 
for high-speed marking of light or 
heavy formed metal parts, for rolling 
m metal Identifying trade names, and 
for other identification A production 
speed as high as 7,000 pieces per hour 
Is possible without jamming, in mark- 
ing such products as shells, carburetor 
jets, venturi tubes, spark-plug bodies, 
and other round tubular or solid parts. 

Machine is driven by a gearmotor, 
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wUhout chaln£, belts or pulleys. Driv- 
ing mechanism Is fully inclosed, with 
sealed bearings used throughout, 
Gears are greased through Alemlte 
fittings. Specially made marking die 
can have any number of lines and can 



embody insert types to permit chang- 
ing numbers. 

Actual operation of the machine is 
automatic. Hand-feeding of parts to 
the gravity-feed chute ls the only 
hand operation required 

"Univertical" Milling Machine 

Designed for Smaller Jobs 

The "Univertical” high-speed end mill- 
ing machine has been developed by 
J D. Duffy & Son, 544 Insurance Ex- 
change Building, Detroit, Mich , espe- 
cially for small jobs and for those 
simpler operations which normally 
must be done on machines costing 
live times os much. Equipped with a 
swivel head graduated 90 deg. on both 
sides of the perpendicular, this com- 
pact machine mills, drills and bores. 
It can also be adapted to small grind- 
ing operations. 

A bench type machine with a base 
11x17 in., It is powered by a heavy- 
duty 14 -hp. motor, driving through a 
four-speed V-belt pulley, permitting 



OCTOBER 2, 1940 


a range of from 850 to 3,400 r.pm. 
Over-all height is 37 in. Table maxi- 
mum lift to the end of the spindle Is 
10- In. with a work clearance of BVi in. 
from the center of the spindle to the 
supporting column. Table, 24x4 Is in. 
with T slots, has a cross travel of 17 
in with a forward and back travel of 
7 in. All table movements are gradu- 
ated to 0.001 in. 

Ball Joiat Machlae Vise 

Locked at Any Angle 

Any compound angle can be instantly 
obtained with the "Strickland" uni- 
versal ball Joint vise made by Engi- 
neering Service, Inc., Box 44, Hunt- 
ington Park, Calif. A time-saving 
precision instrument, this device pro- 
vides quick and accurate settings in 
any horizontal angular position, any 
vertical angle combined with any hor- 
izontal angle, and any compound ver- 
tical angle combined with any hori- 
zontal angle. Settings are obtained by 



matching the ball joint vertical degree 
graduation with the horizontal degree 
graduation required. 

Vise Is rigidly locked with a single 
movement of a clamp wrench. An ad- 
justable leather dust apron, not 
shown, is furnished for protection. 
Range of the device ts 30 deg. through 
the horizontal plane. Height Ls 5 In. 
and width is 5\ in. 


Improved Universal Turret Lathes 

Built to Provide Increased Rigidity 



Greater rigidity through the use of a 
box section sub-base which extends 
under the full length of the bed is one 
of the features of the improved No. 4 
universal turret lathe offered by W K. 
Millholland Machinery Co., 1115 E. 
35th St . Indianapolis, Ind. Swinging 
20 in. over the ways, and available in 
P4, 2 and 2*- -in. bar capacity, this 
machine has a universal carriage with 
longitudinal travel of 24 in., and a 
turret ram with a travel of 12 in 
Spindle is mounted in double-row 
precision Timken roller bearings at 
the front and a large diameter pre- 
cision ball bearing at the back. Spin- 
dle nose is heat-treated and ground 
with a taper pilot for mounting 
chucks, automatic bar chucks, or other 
work holding equipment. Drive shafts 
are mounted on selected ball bearings. 
Both gears and drive shafts are made 
of alloy steel; shafts are multiple 
splined and finished after heat- 
treatment. Headstock heis twelve 


speeds forward and reverse from 35 
to 715 rp.m., with automatic spindle 
brake. 

Bed Is of deep box section, well 
ribbed and with the headstock and 
bed cast solid. One-piece hardened 
and ground steel V-ways are pro- 
vided. Sub-base is of one-piece box 
construction, and extends under the 
full length of the bed. Motor Is 
mounted on an adjustable base Inside 
the sub-base with drive to main shaft 
by multiple V-belts. 

Automatic chuck and bar feed are 
operated by a lever in front of the 
bed. Chuck has a master collet In 
which may be attached collet bush- 
ing, s for different sizes and shapes of 
stock. 

Universal carriage Is exceptionally 
heavy, and Is provided with both cross 
and longitudinal feeds, reversible in 
the apron. There are six feed changes 
in the apron, with six additional feeds 
obtained through the gear box at the 
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headstock Friction clutches are pro- 
vided for both cross and longitudinal 
feeds Peed trip-off for the longi- 
tudinal feed is operated automatically 
by four adjustable-length stops 
Cross feed has four adjustable stops 
for tripping the feed in either direc- 
tion Apron shafts and gears are 
hardened and run In an oil bath 
Bearings are antl-frictlon 
Turret slide is operated by a turn- 
stile rack and pinion Turret is of 
large diameter and revolves on a 


steel seat to which it is firmly clamped 
by an automatically operated double 
bevel clamp All operating functions 
of the turret are controlled by move- 
ment of the turnstile handle Turret 
saddle has six feed changes In the 
apron with six more feed changes 
through the headsi^pck gear box 
Turret is bored so that long stock 
can pass through it Turret feed is 
engaged by a friction clutch Feeds 
are automatically tripped by Inde- 
pendent adjustable stops 


"red E set” Dial Gage Haider 
Pemits Reaete Position Control 

The "red E set” dial indicator holder 
offered by red E set Co B9 State St , 
Boston Mass is claimed to be the 
only holder made with a ball and 
socket joint and remote control Cap- 


able of holding all makes of dial gages 
both old and new this device has a 
‘^H-in square base to fit any tool- 
holdei and enables the gage contact 
point to touch almost any spot with 
only one adjustment 
The piimary adjustment easily ac- 
cessible and 5’* in away from the 
work does 90 per cent of the adjust- 
ing A secondary adjustment peimits 
approximate positioning ot the instru- 
ment Tubular construction gives 
maximum iigidity Weight is less than 
7 oz 


Protection with Accessibiiity Featured 

In Design of New Federal Flash Welder 




Brown Underneath-Drive Screw Cutting Machine 

Employs Easily Operated Belt Shifting Device 


Maximum protection of operating 
parts without sacrificing accessibility 
Ls an outstanding design featuie of 
the T>'pe r-4 flash welder developed 
by Fedeial Machine & Welder Co 
212 Dana St Warren Ohio Tins ma- 
chine Ls made m transformer capaci- 
ties up to 150 kva suitable for weld- 
ing stock having up to 1 sq in of 
welding area It may be used for 
round flat or formed sections 

Welder incorporates side bar con- 
struction which has the effect of a 
\ery long slide for the moving platen 
With this arrangement the slide is 
continuously lubricated in sealed bear- 
ings on each end of the frame sup- 
portmg members Machine has flat 
top platens for mounting various types 
of clamping fixtures Parallel key- 
ways assure accurate alignment of 
these fixtures 

Drive arrangement mounted on the 
moving platen end of the machine is 
enclosed and at the same time Is ac- 
cessible by removing the enclosure 
covers Mechanism is motor driven 
through a variable-speed transmis- 
sion and gear reducer Cam which 
controls the flash and upset period 
of the weld is covered to protect it 
from flash and dirt 


Utilizing its recently patented belt 
shifting device Brown Machine Co 
16 N May St Chicago, 111 has devel- 
oped a new model undemeath-drive 
screw cutting machine The belt is 


shifted fiom step to step on the 
pulleys by a shifting device consisting 
of two sliding belt guide arms moved 
by a hand level located on the front 
of the cabinet It is unnecessary to 
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loosen the tension of the belt by a 
large crank or to raise the headstock 
cover and shift the belt by hand. 
Hole through the preloaded Timken 
bearing mounted alloy steel spindle is 
1 In. In diameter. Coolant pump is 
furnished. Power feed Is optional. 


Die HaBdlieg Tine Reduced 

With Ecouomy "Shoplifter" 

Simplicity and economy characterize 
the “Shoplifter” developed by Econ- 
omy Engineering Cn., 2653 W. Van 
Buren St., Chicago, 111., for faster, 
safer and easier handling of dies. 
With this machine any workman can 
pick up a die, transfer it through the 
plant and lift it onto the press or 
storage shelf with a minimum of time 
and effort. 

In addition to handling dies, this 
device is also useful for lifting other 
heavy metal parts, and for stacking 
boxes, skids, and drums It can also 
be used as a truck for materials 
handling, and can serve as an adjust- 
able table for machine work. 

A hand-operated hoist raises and 
lowers the platform to any desired 
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height from 8Vi to 57 in. above the 
floor. An automatic clutch holds the 
platform at any height until cranked 
down. Large wheels make possible 
easy handling. An arc welded struc- 
tural steel frame insures rigidity. 
Capacity of the unit is 500 lb. It 
weighs 250 lb. 


"Lithco" Atmosphere Furnaces 

Simplify Heat-Treating 

Using a specially developed compound 
having the property of neutralizing 
furnace gases, the “Lithco” atmos- 
phere furnace developed by Lithium 
Corp., 175 Fifth Ave., New York, N. Y., 


permits heat-treatment of iron and 
alloy and carbon steels without dan- 
ger of carburization, decarburlzatlon, 
scaling, nitriding or hydrogen em- 
brittlement. In this furnace, steels of 
different carbon analyses can be 
heated simultaneously, with no change 
in the surface analysis of any of them. 

Atmosphere in the furnace L 
claimed to be more than chemically 
neutral. It is one in which the neu- 
tralizing element is in excess. Thus, 
any oxygen released from water vapor, 
air, carbon dioxide, carbon monoxide, 
oxides of nitrogen, adsorbed or oc- 
cluded gases and vapors, or moisture- 
contaminated hydrogen or nitrogen is 



absorbed by this neutralizer A ear- 
ner gas, generated within the lur- 
nace, entrains the vapor which evolves 
continuously from the cartridge refill 
and bathes the work being heated in 
this neutralized atmosphere Dangn 
from injurious and highly explosive 
gases is complelely eliminated. 

Control ol the furnace l» fully auto- 
matic It is a self-contained unit, 
with no moving parLs Furnaces can 
be furnished in all sizes of batch and 
continuous types A pedal -opera ted 
ball-bearing ratchet-stop self-locking 
door is provided Furnace is com- 
pletely insulated with 12-in walls, 
with specially de.signed tunnels and 
alloy burners Special venting tubes 
provide recirculation for uniform 
muffle temperatures. 


Portable Gas Cutting Machine 
Built for Unusual Accuracy 

The Model K portable motor-driven 
gas-cutting machine developed by 
Harris Calorific Co., Cleveland. Ohio, 
has been designed with a low cha.ssLs 
and underslung torch holder to elim- 
inate vibration and assure exception- 
ally true cuts Powered by a universal 
electric motor, it will cut straight 
lines of any length with either square 
or beveled edges and will cut circles 
from 1 to 86 in. in diameter Machine 
has a speed range of from 3 to 60 in. 
per min., forward and reverse. An 
instant stop feature permits cutting 
of sharp angles, and a tracing attach- 
ment provides for cutting of irregular 
forms. 


Mounting for two torches Is pro- 
vided. Maximum traction is assured 
by the use of two large hardened drive 
wheels. Swivel follower wheels pro- 
vide 4-polnt support. A one-point oil- 
ing feeder line to all bearings provides 
constant lubrication. 

Several different torches are avail- 



able to permit the machine to use 
acetylene, propane, natural gas or 
other fuel gases. Standard equipment 
includes cutting torch and tip, uni- 
versal torch mounting, circular cut- 
ting attachment and a 5-ft. track. 
Machine weiglis 45 lb. complete, 


Milburn Twin-Stage Regulatnr 
Features Double AdjusUuent 

An ouLstanding advantage of the 
Type FF “l^vln-Stage” regulator of- 
fered by Alexander Milburn Co.. 1416 
W, Baltimore St.. Baltimore, Md , is 
that the first stage can be adjusted 
to various pressures, thus permitting 
it to be used for different operations. 
After the selected pressure is set, the 
delivery stage may be adjusted to any 
desired working pressure up to 200 lb. 
per sq in. It operates smoothly and 
permits uniform delivery. 

Promoting simplified construction is 



a unitary valve assembly, which is 
used in both stages. This assembly 
has only four parts; a small body, 
stainless steel spring, stainless steel 
ball, and special Vulcanite seat. These 
are operated by a Monel metal pin. 
Seating Is with instead of against the 
pressure. Each stage has a loose, re- 
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placeable diaphragm, and removable 
and Interchangeable inlets, adaptable 
to any tank or line connection for any 
type of gas. Non-corrosive cylindrical 
filter screens Inclose seat units, thus 
insuring protection from dirt and for- 
eign particles. Bodies and adjusting 
keys are of forged bronze. 

The first stage of this regulator can 
be purchased separately and attached 
to practically any type of single-stage 
regulator, converting it to two-stage 
control. Only simple adjustments 
are necessary. 

Belt Shifting Eliminated 

By Lima Gear-Shift Motor 

An automotive gear-shift providing 
instant speed changes without any 
belt shifting has been made available 
for machine tool application by Lima 
Electric Motor Co., a subsidiary of 
Lima Armature Works, Inc., 440 N. 
Main 6t., Lima, Ohio. This unit gives 



three speeds forward and one reverse, 
or four speeds forward when reversing 
can be accomplished through the 
motor. 

Gear-shift is built both as an in- 
tegral part of the motor and as a 
separate unit which can be used with 
any standard motor. A special bracket 
for mounting on lathes is also made. 
The device is claimed to increase both 
safety and production on such tools 
as lathes, milling machines, planers, 
drill presses and grinders. 


CoRtrallzed Luhrication System 
Applicable to Small Machines 

A development in centralized lubri- 
cation which brings its advantages 
to small machine tools has been an- 
nounced by Farval Corp., Cleveland, 
Ohio. Known as the “Dualine Jr.'" 
system, these installations operate on 
the same piston displacement prin- 
ciple of measurement os employed for 
the past twelve years In larger sys- 


tems on heavier machines. Size has 
been greatly reduced to provide cor- 
rect application to small machine 
tools and other equipment. 

In keeping with smaller pumps and 
measuring valves, a corresponding 
line of fittings, hose, couplings and 



other accessories has been produced. 
Valve itself has only two moving 
parts. It contains no springs nor 
check valves, and is fully adjustable. 
Positive delivery of lubricant to each 
bearing is made independently of the 
judgment of the oiler. 


Lyon 5-Ton Elevating Truck 

Unloads Strip Steel Coils 

Designed for unloading colls of strip 
steel from the recoiling machine, a 
10,000-lb. capacity hydraulic elevatmg 
truck has been developed by Lyon 
Iron Works, 538 Madison St., Greene, 
N. Y., for operation on a track ap- 
proximately at floor level with the 
lower portion of the truck in a pit 
This truck is of the toggle lever type 



for handling coils of steel up to 46 in. 
in diameter. Platform, 45 In. long, Is 
fitted with an adjustable stop. Plat- 
form tilts 15 deg. from horizontal, and 
Is operated from the tandem valve as- 
sembly that operates the elevating 
and lowering of the main platform. 
Lowered height from track to vertex 
of platform V Ls 13% In. Elevated 
height 25% in. Pump is motor- driven 
by a 3-hp. lowering hoist, and tilting 
hoist. It is controlled by a tandem 
four-way valve which is mounted on 
the truck column. The motor is con- 
trolled by a pushbutton and magnetic 
starter, and is equipped with cable reel 
and cable. 



Long- Horn Spot Welder 

Has SO-kva. Capacity 

Eisler Engineering Co., 745 S. 13th Bt., 
Newark, N. J., has developed a long- 
horn spot welder for deep sheet metal 
work. On this No. 250 AA machine 
both upper and lower horns can be 
lengthened or shortened. Horn ad- 
justment makes it possible to weld 
light and heavy work and deep metal 
parts. Markings on the horn represent 
kva. ratings. Model illustrated is a 
25-50 kva. air-operated welder. Cool- 
ing water goes through entire horn. 


G.E. Industrial Water Cooler 

Is Entirely Self-Contained 

General Electric Co., Bloomfield, N. J., 
has developed a high-capacity double- 
bubbler water cooler especially for use 
in heavy manufacturing plants, steel 
mills, and other industrial locations 
where workmen require plenty of 
drinking water. Identified as the Type 
RM-05, this cooler is entirely self- 
contained in a sturdy, rust-resistant, 
all-steel welded cabinet. Top is of 
stainless steel, drawn in one piece, 
with Integral drain bowls to eliminate 
splashing. 

Large reserve capacity to meet peak 
loads is provided by a 10-gal. stainless 
steel storage tank, and by an over- 
sized compressor motor (% hp.) 
which is only 87 per cent loaded. Cool- 
ing chamber Ls refrigerated by a heli- 
cally wound coil of silver-filled copper 
tubing. Cooling unit is insulated with 
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granulated cork, sealed In steel for 
protection against condensation 

Other features include an automatic 
stream regulator, a heat interchanger 
which Improves performance auto- 
matic temperature control with a 
high-pressure cutout, and a "Tliermo- 
tector’' to protect the compressor 
motor 

To maintain efficient operation <n 
hot working areas the condenser ls 
cooled by water Instead of air In ad- 
dition, motor and compressor heat is 
lemoved by a special finned water 
coll over which air is circulated by a 
four-blade fan For operation in ship- 
yards 01 other unheated space 'freeze- 
proof” accessories are available 

Hysteresis Heating System 

Used in Field or Shop 

The Smlth-Dolan induction hyster- 
esis preheating- welding-normalizing 
system as developed by Electric Aic 
Cutting & Welding Co 152-156 Jelliff 
A VP Newark N J is suitable for field 
work on pipe and special pressure 
vessel connections and foi similai 
work in the shop Illustrated is a 90- 



kw preheating- wolding-riormalizing 
shop machine for vesvsels which re- 
quiie more accuiale control than ob- 
tainable with furnace gas or oil heat- 
ing 

Special vessels of alloy steeLs re- 
quiring accurate nfating control are 
conveniently handled by this system 
Those with many connections or re- 
(iuiring too many trips into or out of 
the furnace are also said to be more 
economically treated in this manner 

Safety Outstandiag Feature 

Of Air-Cooled Traosformer 

An ail -cooled transformer claimed to 
provide a higher factor of operating 
safety than even befoie realized has 
been developed by WestinghoiLse Elec- 
tric & Mfg Co , East Pittsburgh Pa 
With 60 cycle ratings ranging from 
150 to 500 kva for single phase and 
150 to 1,000 kva for three phase, at 
voltages of 13,200 and less these Type 
ASL transformers are designed spe- 
cifically for installations in buildings 


where safety Is essential Because no 
fire and explosion hazards exist with 
this design, substantial savings are 
effected by the elimination of protec- 
tive vaults Improved regulation and 
increased output are obtained because 
these transformers may be located 
near the load center thus permitting 
short secondary cables 
Housing is constiucted of expanded 
metal finished in a black baked-on 
moisture-pioof enamel which permits 
free flow of air from all sides and pre- 
vents accidental contact with live ter- 
minals Piimary and seeondary coils 



aie separated by libeial spaces 
through which a stifam of air con- 
stantly circulates Windings are de- 
signed toi 75 C tempeiature list 
undti continuous full-load opoiation 
Heat -resisting’ insulations aie used 
thioughout allowing operation at 
highci temperatures than peimissible 
with liquid-filled liansloimers 

"Hisey” Disk Grinders 

Embody Improved Construction 

Among the design impiovements ef- 
fteted in the diiect drive disk giindei^ 
made b> Hlsey-Wolf Machine Co 
Cincinnati Ohio aie extra heavy end 
bells with feet which carry the bear- 



ing directly behind the disk Bearing 
construction has also been improved 
as has the method of lubrication Oil- 
ers are of the consfant level type with 
sight supplv 

Motor is totally inclosed with a cii - 
culatlon of air passing through the 
motor, through the feet of the end 


bells into the pedestal, and back 
through the motor again Machine, 
which is made in sizes from 3 to 10 
lip , can be supplied with guards hav- 
ing exhaust connections Combination 
machines can aLso be furnished with 
a disk on one end and a grinding 
wheel or buffing extension on the other 



Improved "Bernard" Pliers 

Have Larger Jaw Openings 

The improved No 402 6-in “Bernard” 
pliers offered bv William Schollhorn 
Co , 414 Chapel St , New Haven, Conn , 
have a 25 per cent greater jaw open- 
ing an^l longei tapt*rlng jaws which 
make possible their use In smaller 
spaces Similar to foimer parallel-ac- 
tion pliei s these tools retain such fea- 
tures as an open throat through which 
wire may be fed, compound leverage 
foi inci eased power, and outside cut- 
ling jaws 

Modified Timken Bearing 

Suitable for Sheave Use 

Timken Roller Beailng Co Canton, 
Ohio has modified its standard Type 
NA non-adjustable roller bearing to 
make it especially adaptable a-s a 
sheave beaiing Made up of a double 
row outei race and two single row 
inner races this bearing has all 
parts ground to established precision 
limits 

Front cone faces are slotted and 
chamfered to provide passage for the 
lubricant into the braring interior 
This Ls of advantage in multiple- 
sheave bloc ks whei e the bearings 
must be lubiirated through the sta- 
tionary pin 

Sealing the bearing chamber has 
been greatly simplified by extending 
the length of the large cone rib and 
creating a ,5urface concentric with the 
shaft and sheave bore on which a seal 
may run These seaLs have the same 
outside diameter as the cup and are 
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pressed into the sheave bore, thus 
holding the bearing together during 
assembly Bearing is designed to a 
minimum width and with an inside 
diameter large in relation to its out- 
side diameter Being an anti-friction 
thrust bearing els well as an anti- 
friction radial bearing, it rotates 
freely without axial float Thus wear 
between sheaves and side plates is 
eliminated 


Schrami “Fordair” Compressor 
Built With Statiooary Mounting 

Replacing the Model No 55, the Model 
No 60 “Fordair” air compressor built 
by Schramm, Inc , West Chester, Pa , 
delivers about 8 per cent more air 
without any Increase in dimensions 



or weight Available in stationary 
mountings the engine and compressor 
are built into one V-block for com- 
pactness and better performance 
Units are complete with a built-in 
cooling system, water pumps being 
supplied to insure positive tempera- 
ture control They have complete elec- 
tric starting systems, including bat- 
tery, startri controls starting motoi, 
and battery generator 
With these self-contained com- 
pressors air can be had at a moment’s 
notice and without installation foun- 
dations They aie available with fuel 
and air tanks mounted oi without 
these accessories for the shop with an 
air system alieady installed 
For the large shops these units are 
said to make ideal boosters to supply 
the little extra air sometimes needed 
Other large shops find it economical 
to have several of these units scat- 
tered about the shop with an air sys- 
tem already installed For those hav- 
ing natural or manufactured gas 
these compressors can be adapted to 
operate on gas lather than gasolint 


Sterling Pump Motor 

Built for Easy Mouoting 

Sterling Electric Motors, Inc , Tele- 
graph Rd & Atlantic Blvd , Los An- 
geles, Calif , has developed a line of 
standard dimension motors especially 
for easy mounting of centrifugal and 
similar pumps 

These ball-bearing motors have 



ratings from to 40 hp for opera- 
tion on three phase at 2-, 4- and 6- 
pole speeds Extended shafts and ma- 
chined fits for the pump mounting 
are all standard and the same dimen- 
sions throughout the entire range of 
ratings A large Neoprene washer on 
the shaft between the pump packing 
and motor bearing, in combination 
with a trough cast around the bearing, 
makes it practically impossible for 
any of the material pumped to find 
its way into the motor bearing The 
projecting shaft is covered with a spe- 
cial haid stainless steel tube which is 
ground and polished at the time the 
shaft Is made 

Improved Wire Rope Connector 
Prevents Cable Crystallization 

Improved “Electrolme-F’iege” con- 
nectois offered by Electioline Co 
4054 S LaSalle St Chicago 111 , are 
said to damp line vibration and grip 
the cable with a graduated compres- 
sion preventing crystallization at the 
point of connection and thus promot- 
ing longer lope life Connectors con- 
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sist of three simple units: a sleeve 
which fits over the end of the wire 
rope, a tapered plug which is inserted 
to separate and hold the strands of 
wire in the sleeve, and a covering 
socket which securely locks the cable 
Installation is made with ordinary 
mechanics tools These connectors 
are available in black, hot galvanized 
and cadmium plated steel, and in 
bronze, stainless steel and monel 
metal for rope sizes under % in 


Bual Voltage Switch 

Made for Arc Welders 

Wilson Welder & Metals Co , Inc , 60 
E 42nd St , New York, N Y , has de- 
veloped a dual voltage switch for in- 
stallation on arc welding machines 
when they must be used on either of 



two line voltages at different times 
This device, known as the Type CH 
switch, can be used on any motor em- 
ploying alternating current provided 
the motor and starter are reconnect- 
able for two voltages 
With this switch, the change fiom 
one voltage to another can be made 
in less than one minute Raised fig- 
ures Indicate the line voltage for 
which the switch is set Unit has 
two main parts — a bEise mounted di- 
rectly on the machine, and a remov- 
able top covei This cover can be set 
on the base in two positions one for 
each voltage 

Stainless Steel T-Square 

Has Pivoted "Alumilite" Head 

Transpaient edges and pivoted “Alu- 
milite” metal heads are outstanding 
features ol the No 30 stainless steel 
T-square offered by Tinner Devices 
Inc , 1212 Mississippi Ave , St Louis, 
Mo These T-squares embody the pei- 
manent accuiacy of metal, as they are 
non-warpable and are not affected bv 
atmospheiic changes Double chan- 
nel constiuction msuies ilgiditv Nai- 
row blade covers a minimum of draw- 
ing and transparent edges are secured 
by dovetail edges instead of cement 
Blade glides on two hard rounded sur- 
face.s that are claimed not to soil 
work nor collect dust 
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Vertical Turbiie Puap 

Redesigned for Ecenony 

Pomona Pump Co , 660 E Commercial 
St , Pomona, Calif , has completely re- 
desired its line of 6-in medium ca- 
pacity vertical turbine pumps to in- 
crease efficiency and performance As 



a lesult of newly desired impelleis 
( nlv a 7M.-hp motor is required as 
against a 10-hp motoi loi the samp 
capacity with the older model Tht 
number of stages lias been reduced 
one-fourth and the initial cost is low- 
pied 20 pel cent 

Otht'r advantages of these pumps 
include water lubncation with no 
stuffing box below giound level a spe- 
cially designed scmi-optn impeller 
which can be adjusted from the sui 
face for wear, and non-sandlockiiig 
and non-goslocking chai actrristics 
Constructed of high quality bion/,c 
the impellers opeiate in cone-shaped 
seats in the pump bowls Impeller 
vane cui vature is said to insure maxi- 
mum lifting capacuv without over- 
loading the motoT regardless of 
changes in water level 

Steams Magnetic Separator 

Uses Alternating Current 

An unusual type of magnetic separator 
which utilizes alternating current foi 
energizing the magnetic field has been 
developed by Stearns Magnetic Mfg 
Co Milwaukee Wls especially foi 
separating finely ground powdered 
metal which may be contaminated by 
impurities such as oxide scale char- 
coal silica or other small particles 
Identified as the Type AM this sepa- 
rator Is claimed to be unusually effec- 
tive smoe the material affected by 
the magnet receives 120 pulsations per 
second of constant agitation 

Material Is spread uniformly by an 
adjustable vibrating feeder which pro- 



vides even distribution on the belt 
where It is picked up by the magnet 
and carried along the underside of the 
separating belt The high puLsating 
effect of the magnet tiees the non- 
magnetic impuiities allowing them to 
drop out Under ordmaiy conditions 
three products can be produced — 
tails middlings and concentrates 
While the scpaiatoi is fully in- 
closed m a slructuial steel liame prac- 
tically dust-tight piovision Ls made 
lor lemovable panels by which the 
mateiial can be inspected while the 
separator ls in opeiation Bearings 
requiring oiling and other attention 
aie mounted on the outside loi ]ead\ 
acc essibillLv An exhaust fan is di- 
lectlv attached to lemove dust from 
the matiiial while in pioccss 


Integral Exciter and Control 

Provided in a.c. Power Unit 

A completfly self-contained ac gen- 
erating unit which regulates contiols 
and metus its output has been an- 



nounced bv WesLinghouse Electric 
fiiMfg Co East Pittsburgh Pa Called 
the Slmpac power unit it combines 
a standard open- type at generatoi 
a d c exciter exciter field rheostat 
voltmeter ammeter and optional 
voltage regulator in one integral unit 
Designed especially for special re- 
quiiements in industrial plants it may 
be either engine or electric motor 
driven direct or belt connected 
Construction xs simple yet rigid and 


strong Exciter is mounted on a 
fabiicated steel shelf above the gen- 
eratoi and is driven off the generator 
shaft extension by a V-belt Control 
regulator, and meters are enclosed In 
a sheet steel cabinet fastened to one 
side of the geneiator frame Voltage 
Ls adjusted manually by the exciter 
field rheostat the voltmeter being in 
plain sight Generator has an Inher- 
ent voltage regulation of 10 per cent 
at 0 fl power factor Ratings from 
3 7“) to 1B7 kva are available at volt- 
ages of 120/128 240 or 480 with op- 
erating speeds from 600 to 1 800 r pm 
Units above 187 and up to 312 kva may 
be obtained with separately mounted 
controls All come wired and as- 
sembled ready foi Installation 

Die Cast Micro Switch 

Has Roller Type Pluiger 

Micro Switch Corp Freeport 111 
has made available a die cast micro 
switch with a roller -type plunger hav- 
ing a brass bushmg which accepts the 
roller either longitudinally or cross- 
wise 

Long life and precLslon pierformance 
fjom this type of actuator are assured 
b\ accuiate concentricity of the hard- 



ened and giound lollei which Is car- 
ried on an oilless bearing Adjust- 
ment foi actuation by cam or slide in 
either of the two positions is quickly 
made by removal of the bearing screw 
Die cast housing us available in either 
zinc 01 aluminum 

Switching element is the basic 
micro switch a small single-pole snap- 
aition switch having a rating of 1 200 
watts up to 600 volts ac It may be 
furnished with normally closed nor- 
mally open or double throw contacts 

Inproved Micrometer Adjustment 
Permits Accurate Relay Setting 

An improved micrometer adjusting 
knob and indicator incorporated in 
the latest types of automatic reset 
timers and time delay relays offered 
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by R W Cramer Co , Centerbrook, 
Conn , permits accurate adjustment 
of timer settings Device is said to 
be simple, neat, and exceptionally 
rugged 

A knurled knob drives a worm gear 
which slowly moves a pointer around 
the dial Since the pointer is brought 
to a fine edge which travels across an 



easily read scale, accurate settings 
can be achieved with little effort In- 
struments can be reset to virtually 
identical values with slight effort, and 
tiny changes in adjustment of the 
time Interval are possible by a small 
twist of the knob 


Geared-Type Limit Switch 

Operates From Rotating Shaft 

A small geared-type limil switch de- 
veloped by General Electric Co 
Schenectady, N Y , has been de- 
signed for apphcation on moLoi- 
driven devices where it is necPsSsary 
to limit the rotation ot the motoi 
shaft or some rotating shaft membei 
on the driven machine, one of the 
most important applications being 
on certain types of machine tools 
In use, the switch shaft (usually 





direct-connected to an electric motor) 
serves as a driving gear, turning the 
pmion shaft. This shaft engages 
driving gears which move along the 
drive screw toward one of the oper- 
ating gears at either end At the 
end of travel in either direction, a 
pin on the traveling gear engages a 
pin on the operating gear Tliis 
causes the operating gear, cam. and 
safety pin, which are a unit, to rotate 
and move the switch contact arm to 


a high part of the cam, operating the 
contacts. These contacts are de- 
signed for 125- volt 4-amp a c opera- 
tion and 125-volt 1-amp dc. service. 

Some of the features of the new 
switch are double-break, fine silver 
contacts which clean themselves with 
a rocking motion, and a mechanism 
easily adjusted to operate contact 
between a minimum of Vj turn of the 
driving shaft to a maximum of 120 
turns, an over-travel of 3!4 turns 
being provided to prevent accidental 
damage to switch mechanism. Case 
measures only x 3Mi x 1^J{ In 



“All-Speed" Transmission 

Suitable for Machine Tools 

A V-belt variable speed transmission, 
known a.s the "All Speed," is offered 
by Standard Transmission Equipment 
Co Suite 330, 416 W 8th St. Los 
Angeles, Calif This speed selector op- 
erates on the variable pulley principle, 
C’onsLsting ot two interlocking pulleys 
mounted on a common shalt Tlie 
variable speed spindle can be pivoted 
laterally between the motor and the 
driven machine to provide new run- 
ning diameters on the Interlocking 
pulleys Speed selected is maintained 
by a lock nut on the control quadrant, 
and the oblique slot automatically 
guides the spindle at all times to 
insure proper alignment 
Special impregnated bronze bear- 
ings are used The unit is made in 
three sizes tor ^K-in , A and B belts It 
IS available in speed ranges up to 
12 to 1 

Short Interval Timer 

Built for Accuracy 

The Type T 15 electronic timer devel- 
oped bv Photoswitch. Inc , 21 Chestnut 
St , Cambridge, Mass , is said to be 
extremely accurate over ranges from 
1 20th of a second to two minutes 
Control IS accomplished through a 
specially designed snap-action lelay 
of 1,000 watts capacity, giving an ac- 
curacy hitherto un approached in sim- 
ple and rugged timers 
Equipment is flexible with reference 
to actuating control, permittmg both 
momentary pushbutton and sustain- 
ing contact control It is universal for 
six timing ranges represented by tim- 


ing valves snapped into a readily ac- 
cessible clip. 

Timer has been built with an ac- 
curacy permitting complete Inter- 



changeability of equipment Thus ma- 
chine process calibrations for one 
timer apply to all timers Unit has 
been designed throughout for life 
guaranteed to match that of any ma- 
chine to which it Ls applied 


“Varidrive-Syncrogear" Units 
Feature Greater Compactness 

Units which are more compact, smallei 
and lighter are achieved through the 
elimination of a sub-base on the Type 
VEV-GD and VEV-GT "Varidrhe” 
gearmotor offered by U.S Electrical 



Motors, Inc , 80 34th St , Brooklyn, 
N Y These motors have double re- 
duction and triple reduction gears for 
low-speed drives 

Further modification of the former 
design IS the mounting of the “Van- 
drive" case at any angle with respect 
to the gear cose Thus if the unit is 
to be mounted where headroom ls low, 
the case may be laid over on its side 
to provide clearance Pyramidal gear 
pedestal provides both a rigid mount- 
ing for the "Varidrive" case and a 
sturdy “Syncrogear" motor capable of 
witlistanding the heavy torsional 
stresses resulting from heavy loads at 
low speed 

Tooth surfaces of all gears are hard- 
ened to 55-65 Scleroscope, providing 
maximum life Pinion cores are ex- 
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The productive capacity of a milling machine depends more upon 
its rigidity than on any one other factor. Rigidity originates in the 
column — the backbone of the mochine. Examine the column of 
a Milwaukee Milling Machine and you will see that it has been 
carefully engineered for the proper distribution of metal. An inside 
horizontal wall divides it into a double box section; the cross mount- 
ing of the motor permits a solid rear wall, which together with the 
solid front face, assures an unusually rigid structure. 

KEARNEY & TRECKER CORPORATION • Milwaukee, Wis., U. S. A. 



ILWAUKEE milling MACHINES 




tremely tough and of proper ductility 
to assure maximum fatigue resistance 
necessary to withstand severe shock 
stresses 

Breaker Panel Board 

Made Available by Square D 

Square D Co , Detroit, Mich , has de- 
veloped a Type MH "Multl-breakeR*' 
distribution panel board to provide 
circuit breaker protection for power 
and light distribution circuits of 100 
amp , 230 volt capacity Individual 



breakers are furnished in 15 to 100 
amp capacity, of 1- 2- or 3-pole for 
115- and 230- volt single phase and 
three phase a c systems 
The panels are completely dead 
front — no live parts are exposed even 
when restoring service after an over- 
load Simple construction Insures 
long life, and compactness of the 
panels permits them to be easily 
installed on rewiring jobs 

Morse Drum Cradle Truck 

Features Ease of Loading 

Ease of loading is one of the princi- 
pal featuies of the No 45 drum 
cradle truck announced by Morse 
Mfg Co , 304 W Jefferson St Syra- 
cuse, N Y Construction of this 
truck provides a substantial wheel- 
base well under the center of gravity 
of the dium Two wheels are 



mounted on a straight axle and the 
other two are mounted on casters to 
provide maximum tread width Shape 
of the frame is such that it may be 
loaded and unloaded simply by tip- 
ping 

“Ideal" Storage B^gUery 

Beveloped for Flashlight 

A rechargeable flashlight battery sim- 
ilar In principle to the automobile 
storage battery has been developed by 
Ideal Commutator Dresser Co , 1057 
Park Ave Sycamore 111 Although 
small enough to fit all populai two- 
cell flashlights this battery is said to 
give dependable long life and to toe 
economical in heavy duty service 
The batterv oermits considerable 
savings for large users of flashlights, 
as it can be charged repeatedly In 
heavy use one discharge is equal to a 
pair of ordinary dry cells The re- 
chargeable feature makes it conveni- 
ent to use only while the light is 



bright and to chaige again when the 
light gets dim 

A specially designed chamber and 
vent and semi-flxation of the electro- 
lyte make the battery &pill-proof 
Plates are ovei U in thick and are 
connected to teimlnals by leinforced 
electrodes to withstand rough han- 
dling Case IS of transparent Lurite 

A small charger consisting of a 
transformei and rectifier plugs into 
any 110-volt 60-cycle socket Recom- 
mended charging time is 12 hours 

Three-Wire Drum Controi 

Built for Machine Tools 

Cutler-Hammer, Inc 205 N 12th St 
Milwaukee Wis has developed a 
drum type master switch providing 
three- wire control, which Is said to 
be particularly adaptable to machme 
tools This type of switch provides 
the function equivalent to two or 
three button heavy duty pushbutton 
stations, and is superior for use when 



an operating lever Is preferred to 

button 

Unit can be furnished for surface, 
cavity or panel mounting and with 
either standard or pistol-grip handle 
By removing a stop post the drum 
may be conveited from non-reversing 
to reversing Nameplate is marked 
on one side for reversing service and 
on the other side for non-reversing 
thus making it suitable for either 
application Rating of the switch is 
for pilot circuits up to 600 volt^ a c 
and d c 

Hook-on Volt-Ammeter 

Speeds up Test Work 

The Type AK-1 portable hook-on volt- 
ammeter lor measuring altematiiig 
current and voltage has been intro- 
duced bv General Electric Co , Sche- 
nectady N Y With it alternating 
cuiient can be read Instantaneously 
on both insulated and non-insulated 
conductois simply by hooking the in- 
strument aiound the line Foi voltage 
readings it is necessary only to con- 
nect two leads furnished with the in- 
strument and then flip the thumb- 
manipulated selectoi switch to the de- 
sired voltage position on the scale 

Designed for use on conductors of 
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74e Ne4Af- 

^^TOM THUMB^^ 

PIPE THREADER 



2. COMPLETE RANGE -'/z" fo 2"— up to B" with 

drive shaft. 7. TWO CHUCKS— front chuck, bar operated, three jaw, grip- 

3. DIE-HEAD— quick-opening, fully adjustable- ping— rear chuck, three jaw, wheel operated, centering. Both 

heavily built?^ 

4. DIES— High Speed Steel. 8- MOTOR— Black & Decker, 1/2 H.P. universal, reveriible, 

5 . CUT-OFF DEVICE-High Speed Steel, lathe speed-light socket operation. 

type tool with V Block steady rest. 9. WORM GEAR DRIVE — hardened and ground, steel worm 

• 6. REAMING AND CHAMFERING DEVICE— 9ear. 

High Speed Steel forming tool does both opera- 
tions at the same time. Wrrte l/i for Details and the Unusually Low Price 

^HE OSTER MANUFACTURING CO. 

9049 EAST 61st STREET 

CLEVELAND • OHIO • U. S. A. 
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UNEQUALLED CHECK-UPS 


eliminate the 






Some of the ^rientifii' ■■■ 
cheik-up'^ 111 the 16 -Poinl 
Qualily-Conirol routine 
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. . . when Parker-Kolon’s Quality-Control 
Laboratory backs your fastening devices 


You pel tin unequiilled jirotecliori 
dpairist tinie-wastiiip, cost-boofltinp 
“duds” dniong your fasteniiip devices 
when you specify Parker-Kalon ! For, 
in Parker-Kalon^s plant, an unusual 
Quality-Control Laboratory stands 
puard over all production, to elimi- 
nate the “doubtful few” screws that 
slow-up asseinbly work and produce 
unsatisfactory fasteiimps. 

Without counterpart in the indus- 
try, this scientific Laboratory sets 
standards of quality that could never 
Ik* maintained without rigid quality- 


control of every production step 
from chemical analysis ol tlie nu'tal 
to micrometnc chcck-up of finished 
dimensions. It insures that every 
Parker-Kalon Fastening Device is 
more than “good enough” in both 
aeeuracy and strength. 

Take no chances in your assembly 
jobs . . . buy Hardened Self-lapping 
Screws, Socket Screws or other 
fastening devices that are made in 
the screw iiiduslry’s most modern 
plant. Parker-Kalon Corporation, 
194-196 Varick Street, New York. 


SOLD ONLY THROUGH RiCOGNIZiD DISTRIBUTORS 


^^PARKER-KALON 

Fastening Devices 


<OSfS NO NKME^ffet 

OiMWMMe wMk, 



■if,!"" f/'r'’ . /m, * ri(lr^ ^ 
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2-ln. maximum diameter, this Instru- 
ment is small enough to get into tight 
places, light enough to be hung from 
a lineman’s belt, and sufficiently ac- 
curate for a great variety of measur- 
ing Jobs. Weighing only 3^ lb., It Is 
designed for easy, one-hand operation. 
Pour current ranges, Q-15/60/150/600 
amp., and two voltage ranges, 0-150/ 
600 volts are available at the setting 
of a convenient six-position snap 
switch. 

Goodrich Air Hose Staods 


hule oot ^ 

OOOBTfW*- 



Excessive Hot Oii Service 

Recommended for use where exces- 
sive hot oil conditions are encoun- 
tered, an air hose made with a syn- 
thetic tube and rubber cover has 
been developed by B. F. Goodrich Co., 
Akron, Ohio. Known a.s the Type 54, 
this hose is said to give two to three 
time^ longer service when exposed to 
the same conditions as a tube made 
of natural rubber. It is built with a 
smooth, abrasion-resistant cover. 


“EiectroMStic” Spring Wire 

Produced by New Process 

“Electromatic” oil tempered wire for 
special mechanical springs is now be- 
ing produced by an electric direct re- 
sistance method by Jones Laughlin 
Steel Corp , Pittsburgh, Pa In con- 
trast to the conventional methods of 
heating wire to quenching tempera- 
tures, either in furnaces or by immer- 
sion in molten baths, IhLs process con- 
sists of passing sufficienl electric cur- 
lent through the wire to heat it Elec- 
trical resistance In the wire increases 
its temperature unliormly. with the 
full cro&s-section heated slmultane- 
oiLsly to the desired quenching tem- 
perature. 

’Tile new equipment handles a wide 
variety of gages, and Ls so constructed 
that wire fed from reels passes first 
through tension rollers, then through 
a molten electrical contact From 
there, the wire passes through a sec- 
ond molten contact, completing the 
electric circuit. These contacts are 
held at a constant temperature, the 
second also serving as a primary 
quenching bath from which the wire 
immediately passes to an oil bath for 
the final quench. This double-phase 
quenching provides a gradual reduc- 
tion in wire temperature, preventing 
the steel from being shocked. Continu- 
ing from the final quench through a 
molten tempering bath, the wire is re- 
heated to give it the desired physical 
properties and fatigue values. 

Fundamental advantage of the 
process is the exactness with which all 
factors affecting the ultimate quality 
of the wire are readily controlled. 
The constant flow of current of con- 
trolled voltage and amperage, to- 
gether with the closely regulated speed 
of the machine, governs heating to 
within precise limits. In addition, 
thermocouples in all contact, quench, 
and temper baths provide automatic 




No "Uioubljul" screws for f/iM tnin'^formor rane! 


They Specify QUALITY- CONTROLLED 
PARKER-KALON SOCKET SCREWS 


('.itrefiil luiyrrs like AlliM-C^lialinerH lake no (‘lianoew on '‘doubl- 
fill" Mockel 8cn‘>\H ill llieir iM|ni|)iiionl. 1'lie\ T^arker-Kalon 

and llir “doiihtiul few” . . . tliOKf‘ few iinperfi'Cl screwH 

in a box tlial inigbl dela) aflsenibK »ork or fail in srrvici*. 

ParkcT-kaloii So« ki*l Siti-wh are prodiK'ed iinclrr a rigid rontrol 
ronliiK' iiiadr poHHihle only In Parkrr-Kalon’M unic}ije Qualily- 
(.oiiLrol fiaboratory. Sixlerii exarling and iiiHpoctioiiM insure 

llial every nereu in a box iw ''beller lb an good enough.” 

Sjiceify Parkf^r-Kaloii iicxi time . , . they cost no more.. 
Look for the (Jiialityd Control Guarantee tlial voiudieH for their 
extra (jiiality. For free sainples and distribiilorV name, write: 
Parker-Kaloii (jorporalion, 202 Variek Street, New York. 



16'1mhiiI test unit iiihiperlioii routine rovei>: Che.inienl 
AiKilyHi.s; Teiiriile and Torisioiiul Strength; Dui-lilit> ; 

Shork Rehislunie iiinler TeiiRioii uiid Slieur; Hardnehh; 

Head diameter, height and eoiu'entrii'ily ; Sorkel Khnpe, 
size, depth and reniririilit> : Kit Threads; 

Cleaii-Htarting Threads. 

kAAAAAAAAAAAAAA A 

PARKER'KALON 

COLD-FORGED 

SocAet" ^cteiv^ 
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temperature control over these units 
The resulting combination of accurate 
time and temperature regulatlop 
makes possible accurate control of the 
heating and quenching cycle 
As length of heating time and con- 
trol of quenching temperatures have 
a direct effect on grain structure this 
method makes it possible to control 
and reproduce desired grain sizes with 
great accuiacy Double-phase quench- 
ing has been found considerably to 
Improve physical characteristics, mak- 
ing possible close control of tensile 
strength elastic limit elongation and 
Rockwell values Also as all the heat Is 
within the wire itself, decarburlzation 
and scaling are controlled within nar- 
row limits 

Ptrtable Tsitiiig Rectifier 

Provides Seven Voltages 

The Model BP-20 rectifier made by 
Mellaphone Corp Rochester N Y 
deigned especially to provide direct 
current from an alternating current 
source for testing purposes provides 
output voltages of 32 110 115 120 
210 225 and 240 volts Voltage which 
is adjusted by knobs on the front 





o 

panel is indicated on a meter mounted 
In the panel 

Current capacity of the rectifier Ls 
30 amp at 32 volts d c and 20 amp 
at all other voltages Two mercury 
vapor tubes are used to obtain full- 
wave rectification of the single-phase 
ac Output voltage is claimed to re- 
main practically constant from no 
load to 25 per cent overload Rectifier 
contains no moving parts 

Compact Electric Couater 

Made by Productioa laatrumeat 

A small electric counter which has 
been developed especially to meet the 
demand for a dependable low-cast 
magnetic counter h&s been announced 
by Production Instrument Co , 702-06 
W Jackson Blvd , Chicago 111 Known 
as the “Mercury” counter this device 
consumes only 2 watts insuring long 


life to switch contact points and mak- 
ing the Instrument particularly suited 
for electric eye operation The device 
will operate at up to 600 counts per 
minute 

iTamper-proof construction, non- 
reset feature totally Inclosed as- 
sembly and convenient mounting 
make the counter suitable for built-in 
applications Case c^d frame are of 



cadmium-finished steel with an un- 
breakable plastic window Five num- 
bei wheels record to 99 999 and repeat 
Counteis are available for 60-cycle 
a c for voltages up to 230 and for 
dc for voltages up to 115 

Burndy Electrical Connector 

Has Several Distinct Uses 

The type QPX Versitap offeied by 
Burndy Engineering Co 459 E 133rd 
St New York NY ls a connectoi 
that may be used as a parallel tap 
a T-connector a cioss connector and 
as an end-to-end connectoi It will 



clamp a large range and combination 
of cable sizes in either the main or 
branch connection grooves is in- 
stalled with an ordinary wrench and 
Ls easily taped The connector Is 
made of high strength materials for 
those parts which carry mechanical 
stress and of high electrical con- 
ductivity materials for those parts 
which carry current Ten sizes make 
the device especially suitable for 
industrial wiring 


Correction — Owatoiia Taal 




If Inn nimtnfcd on a 4x4 ft board 
the jndu\t)ial puller set made by 
Onatonna Tool Co, 353 Cedaf 
St Ou'dtonna Minn , looks liki 
tins — not as slwuoi on parji 396 of 
J ol d4 whiii tin cut nas invi) iid 


NEW MATERIALS 


“Oilite" Bearing Metal 

Available in Bar Stock 

The Amplex Div of Chrysler Corp 
6500 Harper Ave Detioit Mich has 
made available Oilite self-lubricat- 
ing bearing material in cored and 
solid bar stock as well as plate and 



sheet stock In this form it serves 
a definite purpose in industry in that 
it allows for the installation of an 
Oilite bearing in emergencies 

Cored bars are 6^4 in long and are 
available m various inside and out- 
side diameteis Sufficient material Is 
left on both these surfaces to allow 
for suitable machining which is done 
very easily following usual machining 
procedure This is also true of the 
solid bars 

These new stock sizes are of the 
same “Oilite'" as has been available 
in sheet and plate form previously 
This material is an oil cushion bronze 
thoroughly Impregnated with a good 
grade of lubricant to the extent of 
35 per cent by volume Since the 
material is porous the self-contained 
oil provides a high factor of safety 
and assures long life and smooth 
operation Pore structure of the 
bronze is not destroyed or harmed by 
machining 
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Hamered Metal Effects 

Produced by New Finish 

Plniahes resembling hammered silver, 
copper, bronze, and other ornamental 
metals can be applied to products 
made of any kind of metal and plastics 
by "Hammertone” finish, developed 
by Maas & Waldsteln Co., 430 Riverside 
Ave., Newark, N. J. 

In finishing a surface, a base coat 
of the desired color Is first sprayed on. 
This is followed Immediately by a 
spatter coat of “Hammertone” liquid, 
which produces the hammered pattern 
in the base coat. The product is then 
baked at medium heat for an hour, 
which produces a lustrous metallic 
finish that Ls tough and durable. By 
using a special form of spray gun per- 
fected by Maas & Waldstein for the 
spatter coat, even an inexperienced 
sprayer can produce any desired ham- 
mered pattern and maintain it vmi- 
formly. 

“Hammertone” is claimed to be an 
excellent finish for metal novelties, 
heating units, air-conditioning equip- 
ment, metal cabinets and furniture, 
plastic radio coses, and other similar 
products. Speed and ease with which 
it can be applied adapt it for contin- 
uous production methods. 


TRADE 

PUBLICATIONS 


ACX'IDENTS National Salety Coun- 
cil, Chicago, 111., has Issued Its an- 
nual statistical report for 1939 on 
accidents in the metal products in- 
dustry. 

BENDING MACHINES American 
Pipe Bending Machine Co , Boston. 
Mass., oilers a 3-page folder which 
gives a brief description of three sizes 
of motor-power operated machines 
With bending equipment. 

BRAKES Stearns Magnetic Mfg. Co., 
Milwaukee, Wis., bas issued a 12- 
page bulletin No. o04, which provides 
a complete description, specifications, 
formulas and installation views on 
he subject of magnetic dUc brakes. 

BURNISHING MATERIALS H. Le- 
roy Bepvcr, Laiisdale, Pa., offers four- 
two-page leaflets which provide in- 
formation regarding burnishing ma- 
terials. 

CONVEYORS Metzgar Co., Grand 
Rapids, Mich., offers a three-page 
folder which describes the application 
of wheeled conveying systems. 

FAN WHEELS A new BO-page catalog 
which Illustrates a complete line of 
fan wheels, and which provides many 
performance charUs and tables show- 
ing the capacities of the different 
size fans, is being circulated by Ad- 
vance Aluminum Castings Corp., Chi- 
cago, 111. 


MILLING. ROBBING MACHINES 

Lees-Bradner Co., Cleveland, has 
published a 16-page booklet which 
illustrates and describes various mill- 
ing, hobblng and grinding machines. 

OIL COOLERS Catalog No. 31 cir- 
culated by Condenser Service & 
Engineering Co., Hoboken, N. J., de- 
scribes the uses and design of lubri- 
cating oil coolers. 

PLUGS Pile-National Co., Chicago, 
111,, offers Bulletin No. 114-2 which 
lists prices and sizes of plugs and 
receptacles. 

PRE-FINISHED METALS American 
Nickeloid Co., Peru, 111., has issued a 
.series of five small folders which in- 
dicate how the use of pre -finished 
metals will reduce manufacturing 
costs. 

PRESSES Clering Maclilne Corp., 
Chicago, 111., pre.sents a brochure 
which describes applications, operat- 
ing advantages, de.sigii and con.struc- 
Lion. capacities and size of hydraulic 
power press equipment 

PULLERS Owalonna Tool Co., Owa- 
tonna, Minn., has published Bulletin 
No. G-3-40, which lists prices and 
provides operating details of Grip-O- 
Matic pullers. 

SHELL HOLDERS Logansport Ma- 
chine. inc.. Logansport, Ind., has is- 
sued a new bulletin which describes 
air and hydraulic operated shell 
holding equipment. 

STARTERS Trumbull Electric Mfg. 
Co., Plainville, Conn., is distributing 
circular No. 322 which illustrates and 
explains the features ol its entire line 
of magnetic starters. 

STEEL Republic Steel Corp.. Cleve- 
land, Ohio, has released a 4-page 
folder which contains tabulated data 
of the analyses and properties of 13 
of the most popular types of Eniuro 
stainless steel. 

SWITCHBOARD INSTRUMENTS 

Catalog No. 43-205 circulated from 
Department 7-N-20, Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., describes the con- 
struction and operating principles of 
rectangular case switchboard instru- 
ments. 

VALVES Homestead Valve Mfg. Co., 
Coraopolis, Pa,, offers a four-page 
pamphlet which describes and Illus- 
trates the construction and operation 
of valves. 

WELDERS A 4-page Illustrated 
leaflet No. 26-325 describing portable 
a.c. welders is issued by Dept. 7N20, 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

WELDERS A 4-page bulletin No. 51. 
circulated by Acme Electric Welder 


DoAll releases 

OTHER MACHINE TOOLS 
ON URGENT 


DEFENSE JOBS 



N«w York. 

Former Milling time 13 houri 

The DoAll removed lectiont 
shown in 37 minutes, reducing 
the finish milling to . 2 hours 

DoAll Saving! on Milling. . .11 houre 

The DoAll offers imporfant short 
cuts in stepping up production. 

A great time and energy saver in 
cutting out internal ana external 
shapes from any metal up to 10" 
thick. 

Eliminates long hours of tedious 
hand work in making special tools 
and dies and in turning out short 
runs of metal parts. 

This rugged precision machine 
tool is creating a sensation in 30 
countries — in metal working plants, 
machine shops, arsenals, airplane 
factories, ship yards, etc. 

Ltt a factory trained mon briryg a 
DoAll to your plant and show you 
what if can saye on your own work, 

FREE — New Handbook on Contour Ma« 
chining — I5B pages of valuable metal 
working helps. 

CONTINENTAL MACHINES, INC. 

1310 5. Weihinfion Ave., Minneapolis, Minn. 

I 

[71 Send dale on the DoAll AM*I0 

U Send free Handbook 

Name 

Addreii 
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boughta 


machine 





Probably Laininuin 
^^hinis are Btaiiilard equipment 
on your new purchaBe. If not, 

\^ ben you nerviee it use Lamb 
iiLiiu for quick adjustmenla 
of bearings and fitted mecbani- 
eal parts. It pays! Simply peel 
off .002 or .003 inch brass lauii- 
natious. For precision adjiist- 
yient! • Skims cut to your 
specifications . . . stock shim 
materials are sold by mill 
supply distributors, 

Inminated Sbim Co., Inc. 

30 Union St., Glenbrook, Conn. 

IfVifi- fnr filv - fnld»r of ahim appHcn- 
pht>u>» — uith Luminum aamplu. 

AMBmt 

THE SOLID SHIM THU^l;/s POH 

f ADJUSTMENT 

A-1 170 


Co., Huntington Park, Calif., describes 
the advantages of foot-operated spot 
welders. 

WINCHES Stephens- Adamson Mfg. 
Co., Aurora. 111., provides bulletin No. 
340 which describes a complete line 
of hand and motor winches. 


NEW BOOKS 


Lighting and Air Conditioning — Pro- 
duction Series Booklet No 118, pub- 
lished by American Management 
Association, 330 W. 32nd St., New 
York. N. Y. $0.75. 

Containing many practical recom- 
mendations as to proper applications 
of lighting and air conditioning in 
the modern plant, this booklet con- 
tains articles by W. C. Brown, illumi- 
nating engineer, General Electric 
Company; A. E. Stacey, Jr.. Buensod- 
Stacey Air Conditioning, Inc.; and 
William B. Henderson, Air Condi- 
tioning Manufacturers' Association. 
Much of the data is tabulated Line 
drawings and photographs are used 
to illustrate many of the principal 
points brought out in the dlscus.sion 


Better Factory Design —Production 
Series Booklet No. 117, publi.'ihed by 
Ame7-ica?i Management As.sociahon, 
330 W. 42nd Si., New York, N. Y. $1. 

Containing sections by Raymond 
S. Perry, Ingersoll Milling Machine 
Co.; Albert Kahn. Albert Kahn, Inc.; 
H. K, Ferguson. The H. K. Ferguson 
Company; W. J. Ausim, The Austin 
Company; L. J. Jordan, Industrial 
Rayon Corporation; R. D. Frick. 
Campana Corporation; and Stanley 
M. Brown. Hygrade Sylvaiiia Corpora- 
tion, this booklet entitled ''Lowering 
Costs Through Better Factoiy De- 
sign” should be of interest to presi- 
dents of companies, general man- 
agers, and plant engineers, through- 
out industry. The authors collectively 
have a very wide experience in the 
design and maintenance of factory 
buildings and, from their experience, 
have incorporated in this booklet a 
j number of valuable suggestlon.s. 


Practical Mechanics and Strength of 
Materials. Third Edition. By Charles 
Wilbur Leigh, B. S., professor emeri- 
tus of analytic mechanics, Armour 
Institute of Technology, and John 
Frederic Mangold, associate profes- 
sor of mechanics, Armour Institute 
of Technology. 498 pages. McGraw- 
Hill Book Company, 330 West 42nd 
St., New York, N. Y. $3.00. 

This volume, os the title suggests, 
presents those principles of mechan- 
ics and strength of materials which 
the authors believe essential for the 
practical man. The aim throughout 
has been to develop the material as 


one continuous subject, rather than 
as two separate ones. Each chapter 
on strength of materiab? Is preceded 
by those principles of mechanics 
necessary for its presentation. 

The book Is intended for night 
schools, vocational schools, colleges 
desiring a short course in mechanics, 
and for men engaged in practical 
construction work. It is not a course 
in design. So far as the mathe- 
matical requirements are concerned, 
the student who has a working 
knowledge of algebra, geometry and 
trigonometry will have no trouble 
in reading it. 

Formulas for estimating strength 
of machine parts are included, and 
are Illustrated by numerous prob- 
lems. Both graphic and algebraic 
methods of solution are presented at 
the same time. 

In the third edition a large amount 
of material has been added to the 
previous edition to enlarge the scope 
and effectiveness of the text. All 
lists of problems are new. 


Fire — Published by Harold Joe Davis, 
3927 E. Admiral Place, Tulsa, Okla. 
$0 25. 


This 14-page booklet discusses the 
cause, prevention and control of fire, 
which destroys more than $300,000,000 
worth of property in the United 
Stales each year. The author points 
out that while fires occur under con- 
ditions that vary greatly, the basic 
cause of fire is the same. Fire can 
exLst only if three elements are pre- 
sent : ri) something to burn, (2) a 
ff)rm of active energy or heat, and 
•3) the proper mixture of air. With- 
out a combination of all three of 
these, a fire cannot exist. 

An important part of this booklet 
Is a dlscus.siDn of the four classes of 
fires, and successful agents used for 
extinguishing each type. 


Simple Blueprint Reading With Spe- 
cial Reference to Welding— J. l/f pages. 
Published by the Lincoln Electric 
Company, Cleveland. Ohio. 50 cents 
in the U.S.A., 75 cents elsewhere. 

In view of the need of training so 
many beginners for the various 
branches of the metal-working in- 
dustry this little book should come in 
very handy. While primarily intended 
for the welder, the principles pointed 
out in it are of value to anyone con- 
cerned with mechanical construction. 

A simple approach Is used, starting 
with a picture of a simple welded 
object and showing how it can be 
presented os a perspective drawing, 
an isometric drawing and an ortho- 
graphic projection. The various con- 
ventions commonly used in drafting, 
such as broken views, omitted parts, 
dotted lines, dimensions and methods 
of indicating type of weld are de- 
scribed. In short, the book affords a 
sound treatment of the fundamentals. 
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how 

TO USE THIS ISSUE 


IF YOU’RE GOING TO THE SHOW: 

1. Read through the Show-in-Print section in detail, checking those items 
which you want to see and noting any questions in margins. 

2. Check booths you intend to visit in the List of Exhibitors. 

3- Use this issue as a preview and guide to the Show. 

IF YOU’RE NOT GOING TO THE SHOW: 

1. Look through the Show-in-Print — there may be so many items you 
want to know more about that you'll decide to go. 

2. Check advertising pages for further detail. 

3. Keep the issue as your permanent record of the Show. 

IN EITHER CASE; 

1. Read the special section on sheet steel — then mark it for filing. 

2. Note carefully the record of new heat-treating and welding processes. 
Can you adopt — or adapt — any of the ideas pictured? 

3. Preserve the issue as a working handbook — showing methods in the 
editorial pages, equipment and supplies in advertising pages. 
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WHAT’S IN 

American Society for Metals 



JAMES P. SILL OSCAR E. HARDER 


THIS ISSUE 

American Welding Socie^y 



GEORGE T HORTON COL. G. F. JENKS 


CAN YOU AFFORD . . 7 

The other night we were waylaid 
by an enterprising automobile sales 
man He had mistakenly assumed wc 
were planning to part with our old 
jalopy and some $750 for a longer, 
wider, roomier, heavier, shinier, 
snappier new car (Name on re 
ejuest) After appealing to every buy 
ing urge from personal pride to 
passionate patriotism, he finally gol 
around to the classic argument, 
'you can’t afford not to buy a new 
car'” Being a mere engineer, and not 
a salesman, we were stopped by that 
one, so wc retired to our hideout to 
wrestle with the dollars and cents 

The net result was that we still 
couldn't figure why it would be 
cheaper to haul around 3600 pounds 
instead of 2700, or how wc tould 
save money feeding eight cylinders 
instead of six 

This all leads up to the fact that 
we are as acutely aware as anyone 
tOat the old sales gag, "You can’t 
afford not to ’ is often just so 
much hot air But we sincerely feel, 
engineering background and all, that 
there isn’t any catch when we s^ay you 
can’t afford not to visit the Metal 
Show 

But we realize only too well, what 
with the press of expansion and de- 
fense work, lots of folks won’t be 
able to take in the show this year 
So we've prepared a preview' of all 
the new equipment to be displayed 
in Cleveland You'll hnd it described 
and illustrated in the special "Show- 
in-Print” section which begins on 
page 794. 


WHO'S WHO 

If you’re going to the show the 
list on page 807 should prove a big 
help It tells who is exhibiting, whal 
will be on display, and which booth 
number is which 

HEAT-TREATING FOR PEACE 

Despite the fact that this issue is 
devolcd entirely to the Melal Show, 
the usual Amfrican Machinist 
Armament Section is not omitted 
This one starts off with a pictorial 
presentation of the part that heat 
treating plays in national defense 
Those already working on defense 
Items know^ that that part is no triv 
lal one, others ma) be a little sur 
prised at the v'ltal role it does play in 
the production of many items I oi 
some samples, turn to page 810 

UNITED WE STAND 

You don’t need to be a fifth 
columnist baiter to appreciate the 
wusdom of the old motto, 'United 
we stand, divided wc fall ” It could 
be applied with almost equal force 
to all types ot construction — includ 
mg machine fabrication For the his 
tory of metal working progress is in 
a large measure the history of metal 
uniting techniques Of these none 
has been more spectacular than the 
advances made in the art of welding 
In defense items as well as m other 
innumerable lines welding serves an 
impoitant need Examples of its con 
tribution to U S security begin on 
page HIH 


STEELING THE SHOW 

No, not a typographical error, but 
only to lead the conversation around 
to the special section on the working 
of carbon sheet steel Since you're 
already familiar with these materials 
sections, the only thing wc ran tell 
you about is that it begins on page 
825 — yes. the blue paper 

PRESENTING THE PRESIDENTS 

The National Metal Congress & 
Exposition, as it's officially called, is 
largely the result of efforts of the 
Icacling metal scxrietics, staged every 
year by William H Eisenman, secre- 
tary of the ASM Cooperating 
closely w'lth Mr Eisenman are the 
scKiety heads, several of whom we 
present herewith James P Gill, of 
Vanadium Alloys Steel Corp , has 
served for the past year as president 
of the American Society for Metals, 
while Cieorgc 1 Horton has held 
the same oflue in the American 
Welding Society They will be suc- 
ceeded by Oscar E Harder, Battel le 
Memorial Institute, and Col G V 
Jenks, Ordnance Department, IJ S 
Army 

COMING 

Next number the Armament Sec- 
tion will again be with us to maintain 
the pace Also sdieduled arc the last 
half of the infra red baking article, 
the first part of a senes on truing 
grinding wheels, a story on weldccl 
riveted hopper cars, and others 
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Th« part b«log machinsd li a hBadilock pulley 
■hail emploYed In the conilruellnn of the Nilei 
Time SoTer Lathee. The material ia SAE 4145 and 
the part U 2 11/16" In largeet diameter, IBVe" long. 





22^0 SAVED IN TIME . . 

fOR THE NILES TOOL WORK. 

This CINCINNATI ACME Universal Turret Lathe — one of two recentl 
installed in the plant of Niles Tool Works, Division of General Machiner 
Corporation, Hamilton, Ohio — is speeding up the production of Niles Tiir 
Saver Lathes. 

To quote from a report recently received from this plant; "We have checke 
the savings in time on the new machine (a No. 2, bar capacity Cir 
cinnati Acme) and find the savings amount to approximately 22%." 

Many other machine tool builders and manufacturers have chosen Cir 
cinnati Acme Universal Turret Lathes to handle high production am 
mcuntoin accuracy under closely held tolerances. Operating convenienc 
versatility and ability to take advantage of fast cutting carbide and simile 
tools ore a few of the many reasons why Cincinnati Acmes play a 
important part in modernization programs. 

Consult our engineers on any problem involving turret lathe production. 





Metals for Defense 


REAMS have been written about the difficult job 
of tooling up for manufacture of munitions. Some- 
how the part played by the machinist is magnified 
until it dominates everything. While admittedly 
his activities arc of primary importance, attef^tion 
should be given the welder, the heat-treater and 
the metal finisher too. 

That is why the National Metal Show comes 
at an opportune time. The armament production 
program cannot succeed unless all operating ele- 
ments are under complete control and are func- 
tioning effectively. The more widely used the latest 
technique in welding, heat-treating and finishing 
(as well as machining), the more successful the 
program and the higher the output. 

To be specific, heat-treatment of shell presents 
no major problem so long as furnaces of modern 
design are employed. The lessons learned in mass- 
production heat-treating in the automobile indus 
try the past decade will serve well in armament 
manufacture. Such developments as gas atmos- 
phere furnaces, determination of proper time fac- 
tors in heat-treatment, skin carburizing, design of 


conveyorized furnaces, and time quenching have 
already been worked out in connection with high- 
production hcat'treatment and can be applied 
without extended experimentation to armament 
production. 

Problems common in shell manufacture during 
the last war will not be so troublesome in the 
months ahead, because steel mills long ago learned 
how to make better steel economically. Production 
of alloy steels has been mastered. Porosity and 
piping no longer arc common defects of steel. 
Welding will be more extensively used than ever 
before, particularJy in the assembly of various 
structures on a mass basis. 

Much of the available experience of industry 
pertaining to welding, heat-treatment and metal- 
working in the defense program is outlined in the 
following editorial pages. Eor the visitor to the 
Show, the Show-in-Print Section will be a guide 
and a record. For the non-visitor it will tell what 
he would have seen had he attended. The special 
Armament Section is narrowed down to heat-treat- 
ing and welding for defense production. 


OCTOBER 16, I 940 


793 




New and improved equipment, accessories and materials on 
display at the National Metal Show in Cleveland, October 21-25 


LINDBERG "CYCLONE" ELECTRIC TEMPERING FURNACE 


The “Cyclone'’ forced circulation box 
type electric tempering furnace developed 
by Lindberg Engineering Co., 221 N. 
Laflin St., Chicago, 111., is of particular 
value in the heat-treatment of parts for 
the aircraft industry. These furnaces util- 
ize a principle by which large volumes of 
accurately heated air are driven through 
tlie work under pressure and at velocities 
around two miles a minute. As a result 
heating is rapid, and every part of the 
charge is heated to the same temperature. 

These furnaces are built in two types — 
the Toolroom model used for tempering, 
heating and preheating tools, dies and 
other small parts; and the Production 
box type, illustrated, built in larger sizes 
than the Toolroom type to accommodate 
heavy production loads such as large 


; f ! ; 

AJAX ELECTRIC SALT BATH FURNACE 1 ^ 


Two entirely new applications for salt 
baths— blazing and heating for forging 
- -aie possible with the “Ajax-Hulgren’’ 
electric salt bath furnace made by Ajax 
lilectiic Co., I'lankford Ave. & Allen St., 
Philadelphia, Pa. No heating elements 
are used in this furnace. Electrodes are 
closely spaced and placed at one side of 
the machine, out of the work-treating re- 
gion, the electromagnetic forces providing 
constant forced circulation of the salt 
hatli anti irisunng uniform temperature 
throughout. 

Several advantages aic claimed through 
the use of the electnc icsistance method 
of heating. A considerable s.iving of 
fuel cost icsults, .since heat is released 
directly in the salt bath. Pot life is 
greatly exluiuled since there is no flame 
impingement on outside wall.s. Greater 
uniformity of pioJuct is made possible 
by tfie automalic stirring action of the 
hath and by the fact that no current from 
the electroi-les passes through the work 



to cau.se local overheating. Excessive salt 
decomposition is eliminated, thereby re- 
moving the difficulty of keeping the 
bath at the proper chemical balance. 
Flexibility of design is possible. 

This type of furnace can also be used 



gears, forgings and aluminum and fer- 
rous aircraft parts. In the Toolroom 
model, removable open grate shelves are 
provided, permitting easy passage of 
heated air through the charge. The Pro- 
duction type is normally supplied with a 
heavy cast grid on which the work can 
be loaded ; however, sliding grids can be 
supplied as well as special handling 
means. 

Door of the Toolroom model is of the 
plug type, while that for the Production 
model is of the counterweighted vertical 
lift type. Air-operated doors can be 
supplied. Heating elements are made of 
high grade nickel chromium wire wound 
into coils. Standard temperature ranges 
are from 200 to 8 50 F. for the Toolroom 
model and from 200 to 1,250 F. for the 
Production model. Four sizes of the 
Toolroom model and five sizes of the 
Production model arc available. 


* r / 



for carburizing, cyaniding, scale-free 
hardening, tempering, annealing and 
hardening of many types of steel articles. 
It is also applicable for the treating of 
aluminum alloy parts for the aircraft 
industry. 
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MAHR TOOL FURNACE 



Mahf Mfp Co , Div of Diamond 
Iron Works, Inc, Minncapol IS, Minn , 
has developed a tool f»rnice especially 
to meet the derninds foi a loss cost fur- 
nace having positive combustion contiol 
The combustion chamber is designed to 
give uniform heat throughout the hearth 
area at any temperature desired for any 
treatment of the various steels 

'V special proportional air gas mi\er 
has a \ernicr control graduated for easy 
and quick setting The operator can 
make a temper iture chart of ad)ustincnts 
He can also chart an\ number of specilic 
processes for treatment of the various 


classes of material The nfio can then 
be changed to either oxidi/ing or reduc- 
ing at positive sellings by movemint of 
the viinicr conliiil The record chart 
permits instint repeat settings for lulurc 
opci itions 

1 his l2\lSx6in gas underlircd fur- 
nace is equipped vs ilh toiil premixtd gas 
huineis arranged for single valve control 
It his a ^ndiiited hlist gate for primary 
setting to adjust foi any class ni grulr 
of nas It IS lined with special quality 
rcfiiLtory to give long service life I rame 
is of all welded sted construction It 
tin he fnrmslutl with nr w ithout blower 


OHIO CRANKSHAFT "TOCCO 


Avuliblc in capacities of 10, 20, 4o* 
60 ind SO kva , the Type MG 10 Tocco 
)i imlntlion haidening machine has 
been developed by Ohio f rankshift Co, 
6600 Clement Ave , ( level ind, Ohio, 
Lspetiilly tor the suifaic hardening of 
m my small paits with the use of simple 
liMuiLs Poweitd With self contained 

0 61)0 cy tie gcnei itois these imchines 
in be furnished v\ith one two or three 

liiidcning stations Any or ill stations 

1 ly be cquippcLl with lulomilic feeding 
II il h indling de\ let s 

Miehinc IS VLisitilc eompict ind cto- 
noinieal It does not require a skilled 
Opel itor A teplica of the luge units 
tveepl 111 it it his all been put into a 
single piekagc wliitli ein he placed in 
lie produetion line it i in be easily 
iiovcd from place to place as manufac- 
ni mg eh inges elein md 

Unit IS turrushed complete with a 
motor generator set for supplying high- 
litquency current to the indue tion fieat 
mg dcviee a p incl with eomplete instru- 
ments whieli indicite all essential 



JR." INDUCTION HARDENER 

control faetors, in iron coie water cooled 
transfoimii, a high fitquency circuit 
hrtaker whieh is the main switch be- 
tween the geiieratoi and the inductor, 
and automitic eyclc contiol With this 
control the push of a button starts the 
cycle 'Ihe ciicuit breaker is closed ind 
held tlosLil for tlic picdctcrmincel time 
an 1 the electrically upeiatcel quench valve 


IS opened and held open for the predeter- 
mined time to produce an exact harden- 
ing cycle which is controlled within a 
fraction of a second Ihis eliminates 
the hurnm ilcmcnt mtl insures absolute 
duplicition of hi lening cycles 

A sturdily built cabinet houses all 
equipment Two high-capacity fans pull 
air thiough hltcrs ovtr the motor gen- 
erator anil other parts In insiue proper 
cooling with clean air Cabinet is pro- 
vided with a dram pan 




WESTINGHOUSE ELECTRIC FURNACE 


Increase! production and fewei lejcc 
tjuns aie cl iimtd for an ekctiic furmcc 
for bright h irdcning liigh c irbon and 
alloy steel aiiplanc motor paits, devil 
oped by Westingliouse hlcctnc & Mfg 
Co, East Pittsburgli, Pa A continually 
moving belt conveyor in the furnace 
passes through an inert giscnus mixture 


known as fiulngas, which prevents dc- 
rai biiri/alion This gas an inexpensive 
itmnsphtre produced by a special reac- 
tion with ordmiry city gis can be used 
to I arden any SAl steel without dc- 
c II 1 uij/atum Parts are discharged di- 
reetly from the controlled atmosphere 
heating Lhamher into the qucnihing bath. 
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DESPATCH "CONTROLLED COMBUSTION" FURNACE 


Despatch Oven Co., Minneapolis, 
Minn., has developed a forced-draft fur- 
nace having "controlled combustion," 
B new feature to assure the best gas con- 
sumption possible with an atmospheric 
type burner under all operating condi- 
tions. With "controlled combustion," 
the user is said to gel more heat from 


the gas burned, and to get the heat into 
the furnace faster. 

These furnaces are made in four stand- 
ard sizes, and can be made in any 
special size to meet any particular re- 
quirement. They are - available in two 
temperature ranges — one up to 850 F. 
and the other up to 1250 F. 


SURFACE COMBUSTION "SYNCRO" ANNEALING UNIT 


Developed jointly by Surface Combus- 
tion Corp., Toledo, Ohio, and Syncro 
Machine Co., 420 Lexington Ave., New 
York, N. Y., the "Syncro” open flame 
annealing and tinning unit has been 
especially built for high-speed tinning 
and annealing for the wire industry. 

Standard machine is a six-strand unit, 
and machines can be furnished to accorn- 
iTiodate any number of strands up to 
twenty. A visual indicator constantly 


.shows degree of anneal taking place in 
each strand. A push-pull capstan con- 
trols the wire lines through the furnace, 
assuring proper tension and limiting the 
area reduction of the annealed wire to 
less than J of 1 per cent. Annealing fur- 
nace is of the direct flame, gas fired 
type, to provide economical, efficient and 
properly controlled heating. A chlorine 





fluxing agent rapidly and thoroughly 
cleans the wire prior to tinning. An ad- 
vanced design of tin applier uniformly 
coats the wire, Tin is entirely inclosed 
under controlled atmosphere to minimize 
oxidation losses. A self-cleaning wiping 
device retrieves excess tin from the wire 
and burnishes it to a high lustre as it 
leaves the tinning zone. 

Quenching takes place in circulating 
water, and moisture is removed by an 
efficient vacuum wiper. Take-up is 
motor driven with wire tension control 
with a special magnetic slip clutch 
which al.so controls the traverse. Spool 
drive automatically maintains tension at 
which it is set throughout the filling of 
an entire spool, and this tension can be 
adjusted while the machine is in opera- 
tion. Annealing units are available for 
installation ahead of enameling units 
to increase efficiency and improve quality 
by annealing and enameling wire in one 
operation. 


JOHNS-MANVILLE "L-W SUPEREX" INSULATION 


A 1,500-deg. insulating material, 
"L-W Superex," has been introduced by 
Johns-Manville, 22 Last lOtb St., New 
York, N, Y., to provide improved insu- 
lation and strength characteristics. Fur- 
nished in both block and pipe covering 
form, this material is suitable for use in 
industrial furnaces, ovens, kilns and 
other applications where the insulation 


will be subjected to temperatures be- 
tween 600 and 1,500 F. 

The in.sulation is of the molded di- 
atomaceous silica type, weighing only 
20 lb. per cu. ft. Blocks are furnished 
3, 6, 9 and 12 in. wide in standard 
lengths of 18 and 36 in., in thicknesses 
from 1 to -1 in. Pipe insulation fits 
standard pipe sizes. 


DRIVER-HARRIS "NICHROME" NORMALIZING BASKET 


Among the recent tlevelopmcnts of 
the Driver-Harris Co., Harrison, N. J., 
is a 'Nichrome" (60 per cent nickel-13 
per cent chromium) normalizing basket 
which has been specially produced for 


tiic heat-treatment of Garand rifle bar- 
rels. This basket consists of a cast 
"Nichrome" bottom, perforated sheet 
'Nichrome” slides, and hot rolled 
"Nichrome" wire and strip. 
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A.T.C. POSITION INDICATION SYSTEM 



Automatic Temperature Control Co , 
"^4 E Logan St , PhiUdtlphia. Pa , hd> 
made available a position indicator wIiilIi 
operates on the Whtatsunc Hiidgc 
principle and employs a patented rugged 
galvanometer relay A Mii.ill potentioni 
tter type rheostat is mounted on or near 
the body 'whose position is ti be indi 
eated and inechanically connected to this 
body by gears, links, sprockets or other 
convenient meins Upon any change m 
the body s position, the induator follo^^s 


immediately and icgisters the change on 
Its large, easily read dial Unlike other 
methods ol i emote position indication, 
the iiiJjLaior Linnot get out of step with 
(he transmitter or thange its pointer's 
pusilnn in ease of posver failure There 
IS virtually no limit (o the distance be- 
tween tlic tiansiii Her at tlie moving 
body and the position indicator itself 
Hand opt nted transmitters may be used 
to give orders, v dues or information 
fiom 1 It mote point 


PYROMETER INSTRUMENT "PYRO" PYROMETER 


Pyrometer Instrument Co , 105 Lafay- 
ette St , New York, N Y has developed 
two new optical pyrometers for accurate 
determination of high temperatures 
The Bi-Optical pyrometer, illus- 
trated, a totally self contained diiect 
reiding instrument, permits accurate tem- 
pciatLire measurement without uncertain 
corieetion coefficients by simultaneous 
measurement of black body and actual 
or color temperdtures It employs light 
filters and color wedgts which ire trans- 
parent to a number of colors simultane- 
ously By using hltcrs with a number of 
^ansparencies both for separition and 
foi mixing and toning do’wn any compli- 


cated optical tJi mechanic il devise lor 
the eonibmation of colois i lendered 
superfluous ind the creatioi ol i simple 
temperature measuring dtMci in the 
form of colored disks is made possible 
The instrument is furnished with scale 
ranges fiom 950 to 2,000 C , oi from 
1,800 to 3,600 F 

The Micro-Optical pyrometer is a 


precision instrument for measuring at 
close range the temperatures of very 
small objects such as iiuaiuleseeiit lamp 
filaments, and for laboratoiy and seicn- 
tihe re*si.arch work A 20-folil inagnihea- 
lion of the object is provided by an 
cdicient optical system A preeision am- 
meter with built-in battery is attached to 
the instrument, whifli opcratis on the 
piineiple of the disappeaiing filament 
It IS furnished with scale ranges of 600 
to 1,600 t 1,600 lo ^,000 C , and ^000 
to -1,000 C and equivalent F langes 



GENERAL ELECTRIC "DRYCOLENE" HEAT-TREATING GAS 


Drycolene, an atmosphere gas for 
heat-treating steels without surface de- 
earbunzation, has be-en developed by 
General Electric Co , Schenectady, N Y 
This gas makes possible such operators 
as scale-free hardening, bright annealing, 
sintering and electric furnace brazing of 
high-carbon steels where surface decar- 


burizalion, carbuiization oi oxidation 
cannot be permitted 

The Drycolene produier is a gas- 
heated vertical eylintirieal furnace con 
taming an alloy letort filled with ihar 
Coal It consumes hydrocaibon gases and 
heats the charcoal in the retort to a high 
temperature The products of combus- 


tion aie tooled to remove moisture, and 
then passed through the incandescent 
charcoal The effluent gas, Drycolene," 
w hicli consists largely of carbon monox- 
ide and nitrogen and is completely free 
of earhon dioMdt water and oxygen, is 
then ready lo be deliveretl to the furnace 
without fuither treatment 


ARMSTRONG EASILY IDENTIFIED FIRE BRICK 


Armstrong Cork Co, Laneistcr, Pi 
has introduced a system of color spots to 
identify the four types of high tempera- 
ture insulating fire hriek now m pioduc- 
tinn These spots supplf^me nung the 
regular brand stencil, provide easy and 
permanent identification, and minimize* 


the possibility of error on the part of 
brick masons even when the stenciled 
name is hard to read The distinctive 
coin’’ of Armstrongs fifth type of fire 
brill — N-l6 — establishes easily recog- 
nizable identity of this type without the 
use of a color spot 
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BROWN "RADIAMATIC" PYROMETER 



Brown Instrument Co. Div. of Min- 
ncapolis-Honeywtll Regulator Co., Phil- 
adelphia, Pa., has developed a "Radi- 
amatic" pyrometer for the measurement 
and control of temperature in applica- 
tif)ns where (jhcrmocouples are imprac- 
tical or unreliable. This pyrometer is de- 
signed to operate under the severest 
service conditions. 

Completely self-contained and com- 
pensated for ambient temperature errors, 
the "Radiamatic” detector is sighted on 


the hot object, moving or still, anil con- 
tinuou.sly measures the temperature of 
the material itself. Heat radiated from 
the hot object is focused on a thermo- 
pile which generates an e.m.f. propor- 
tional to the true temperature. Desired 
e.m.f. alone is continuously indicated or 
recorded by the potentiometer. 

The pyrometer is built to withstaml 
vibration, dust, dirt, fumes and corrosive 
atmospheres. Easily installed, it is rec 
ommended where vibration is present. 


TAGLIABUE "CELECTRAY" INDICATOR 


The "Celectray" self-balancing mul- 
tiple-point indicator has been developed 
by C. J, Tagliabue Mfg. Co., Park Si 
Nostrand Aves., Brooklyn, N. Y., espe- 
cially for taking a great many tempera- 
ture readings in a minimum time with- 
out personal errors resulting from 
fatigue. With the fastest model, readings 
can be taken every few seconds. A hair- 
line indicator designed to minimize par- 
allax increases readability. This, com- 
bined with precision balancing, provides 
an accuracy generally superior to hand 
balancing of portable potentiometers. 
An “in balance” .signal i.s provided 
which lights while the indicating car- 
riage i.s traveling from one point to the 


next, flickers while it steps into accurate 
balance, and stays out when it is time to 
fake the next reading. If more than 



twelve points are required a separate 
switch box of the same design a.s the in- 
strument case can be supplied for an 
almost unlimited number of points. A 
special arrangement of internal scale 
lighting can also be furnished. 




r_ 





CAMBRIDGE DUPLEX SELVAGE WIRE BELT 


Cambridge Wire Cloth Q)., Cam- 
bridge, Md., has developed a duplex 
selvage wire belt which is claimed to 


reduce operating cost on furnaces for 
copper brazing, normalizing, carburizing, 
hardening, bright annealing, silver sol- 


dering, spring tempering, and other heat 
treating operations. This double selvage 
adds extra hours of service and offcis 
freedom from operating difticultie.s b> 
providing double strength at the point of 
greatest wear. Bells are available in a 
variety of meshes and wire gage combi- 
nations. They can be obtained in various 
alloys for operation in temperatures up 
to 2,100 F. 





"AMPCO-WELD" ALUMINUM-BRONZE WELDING ROD 


Anipco Metal, Inc., 3830 W. Burriliam 
St., Milwaukee, Wis., has developed a 
versatile aluminum-bronze welding rod 
which meets the demand for a more 
readily handled rod and for stronger 
and longer-wearing welds. Known as 
"Ampco-Wcld,” this rod provides a weld 


metal having good bearing qualities, 
wear resistance, high fatigue strength 
and high impact strength. 

In addition to operating eflicientJy and 
economically in repair work, the new rod 
can be employed in coating surfaces of 
large forming dies and other pieces of 


equipment to obtain longer die life and 
freedom from galling and scratching. In 
other large applications requiring a cor- 
rosion-resistant metal the foundation may 
be built up from cast iron or steel and 
then overlaid with this material, thereby 
reducing cost. 
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GENERAL ELECTRIC HIGH POWER FACTOR WELDER 


General Electric Co , Sclitncclady 
N. Y , has announccrl a line of M)() 
amp a c arc welders offering advantages 
lo performance and economy residting 
from an electrical design which jncor 
porates power factor correction This 
built-in feature practically eliminitcs the 
useless lagging current drawn by conven 
tion designs Hence, smaller primary 
cables, line switches and fuses can be 
used This often results in a saving on 
installation costs and makes possible the 
addition of more welders to existing 
feeders without overloading 


When operated belois half load, this 
welder provides leading reactive kva for 
impro\emcnt of shop power fad - 
When opeiited at no load, there is 10 0 
kva a\ailable for this purpose 

Other advantages include finger tip 
adjustment a hrge easily read current 
indicator protected output terminals ac 
cessiblc through luiles in the insulating 
panel and fan foictd ventilation, pro 
viding coi)l dependable operation even 
at high currents or high duty cycles 
Ihe welder is only 4Wn high and 21 
in in fhameter Net weight is 450 lb 



PROGRESSIVE "FORGE-WELDING" PROCESS 




Forge Weldmg is a process of 
heavy-duty electric resistance welding for 
joining heavy ferrous sections heretofore 
considered impossible to weld with con- 
ventional equipment, developed by Pro- 
gressive Wcldti Co, ^001 r Outer 
Drive, Detroit, Mich By this process, it 
IS claimed that heavy work can be welded 
almost as easily and rapidly as spot 
welding sheet metal 

The process consists of first applying 
pressure to the woik, then an inter 
rupted ruirent ind finally superimpos 
ing r hamniwring action on the electrode 
Under high picssuies and temperatures, 
work sui faces arc brought into such in 


timaie contact that when additional im- 
pact pressure and intermittent heat art 
applied a superior quality forged weld is 
obtained 

To secure the forging effect while 
holding the work u Jer pressure a com 
pound-action Hydro-Booster is used 
Other special equipment required is of 
the accessory type, such as an automatic 
tuner lo control sequent e of operations, 
and heat and pressure resistant alloy 
clectnxles 

Spot size varies according to metal and 
thickness On work totalling ll in thick 
the spot will usually be approximately 
1 in in diameter near the surface 


PAGE-ALLEGHENY STAINLESS STEEL WELDING ELECTRODES 


Page bteel & Wiic Div of American 
( ham & Cable Co , Mone^sen Pi offer'^ 
Page Allegheny stainless steel welding 
electrodes coated with formula No 


4 M 22 Vt ith this coiting electrodes 
IK claimed to hold m extremely smooth 
lie with practually not spatter Depos 
ited metal is extremely fluid when 


molten, resulting in a very smooth weld 
surface which is bright and clean 

For gas welding on stamkss steel. 
Page ' Hi Tensile M gas wires arc also 
available These wires are claimed to 
give a strong, ductile weld with no air 
hardening or embrittling, and which will 
respond excellently to heat treatment 


GENERAL ELECTRIC 25 - 250 -AMP. d.e. ARC WELDER 


A d c arc welder which will piovide 
any welding current from 25 to 250 amp 
has been developed by General Electric 
Co , Schenectady, N Y This wide range 
allows all-day manual welding to be done 
with currents up to 200 amp using elec 
trodes from A to A m in diameter 
Capacity IS also provided foi use of 
electrodes as large as i in on otca 
Monal short jobs 

Welder has two outstanding features 


Fust, It ni ovidis iui instant rrcovtiy of 
voltage to an extent greater thin the 
arc voltage after culi shoit ciicuit thus 
preventing time wasting arc popnuts 
Second it never illows current peiks to 
exceed three tunes the steuly short 
circuit current on any idjustment thus 
preventing excessive heit iml spatter 
and resulting in a saving of electrodes 
Other advantages include self excitation 
and welding uricnt quick adiustment 
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LINDE "OXWELD" BAR CUTTING MACHINE 



An oxy.icetylene bar-cutting machine 
designed for a number of steel null cut- 
off operations has been developed by 
linde Air Products Co, a unit of 
Union Cat bide & Carbon Corp , H) F 
42nd St, New York, N. Y This port- 
able device, known as the Oxweld 
CM bar-cutting machine, will cut 
rounds or squares with a niiriimum of 
adjustment It is driven by a self- 
contained spring-power unit, the speed 
of vshich IS hydraulically controlled 
Machine is simple in opeiation, the 
correct motion for cutting cither rounds 
or squares being transmitted positively 
to the blowpipe by an easily adjusted 


linkage Hydraulic control provides 
smooth blowpipe travel with an almost 
inhnite variation of cutting speeds be- 
tween 1 and 75 in per mm Self- 
contained power unit offers the addi- 
tional advantage of increased portability 
The maehine can be used indoors or out, 
wherever oxygen and acetylene arc avail- 
able, and can be moved to a new work- 
place at a moment s notice, since neither 
electric power nor guide track is neces- 
sary With standard equipment it has a 
cutting range of from 2 to 10 in This 
lange can be changed, however, to 8 to 
15 in by special linkage arms which are 
installed easily 


TAYLOR-WINFIELD "ULTRASPEED" WELDER SWITCH 


The Ultraspccd rotary type of 
welder switch developed by Taylor- 
Winhcld Corp , Waricn, Ohio, shortens 
the welding cycle by returning to its 
starting position by virtue of its circu- 
lar consfrurtion, thereby eliminating re- 
veising motor contiol necessary on 
straight-line action devices. 

In operation, the motor drives the 
brush-holder rigging through a worm 
gear icducer and Geneva motion, thus 
indexing the brush from one segment 
to another Welds arc made while the 
brush IS stationary on the commutator 
section, thus eliminating transmission of 


heavy currents v,hile the brush is mov- 
ing Mam distributor ring, located im- 
mediately behind tlie commutator nog, 



transmits current to the commutator seg- 
ments by a brush of laminatid silver- 
plated copper Lonstruction A cam-oper- 
ated limit switch automatically stops the 
device after one cycle is complete Ro- 
tary design eliminates leversing 



TAYLOR-WINFIELD "HI-WAVE" SPOT WELDER 


The "Hi-Wave welder offered by 
Taylor- Winfield Corp , Warren, Ohio, is 
claimed to introduec a radically new 
system of spot welding Intensive re- 
search IS said to have resulted in the 



development of a complete lint of 
equipment for producing spot welds in 
aluminum alloys of a quality which can 
not otherwise be duplicated While it 
has been developed prim inly for weld- 
ing aluminum alloys, it is applicable to 
steel, and non-ferrous metals 

tquipnicnt consists of a conventional 
type spot welder with an entirely differ 
ent transformer Principal welder refine 
ment is incicased rigidity to prevent any 
possibility of electrodes skidding during 
welding Control panel includes a bank 
of capacitois, charging tiansformer rei- 
tificr, and the necessary relays 

In operation, three-phase a e is passed 
through the tiansformer and rectiher, 
charging the capacitor bank When this 
bank IS fully charged, the cuirent is auto- 
matically cut off and the maehine is 
ready for discharging icrr)ss the weld 


As soon as tht points an in lontaet with 
the work and full piessure has been Je 
veJoped, relays Jiseharge the capacitors 
through the welding tiansformer, gen 
crating a scctindary current discharge 
through the work This discharge is a 
single wave of a few micioseconds duia- 
lion Length, amplitude and shape of 
the wave which ha\e a marked bearing 
on weld quality — irt predeteimined by 
the control apparatus Since the capaci- 
tnis are charged with the electrodes 
separated, nn time is lost during the 
charging cycle 

Power demand for this type of equip- 
ment IS roughly 10 per cent of that of 
conventional weldeis Anothei advan- 
tage of the 'Hi-Wave system is com- 
parative fieedom from pickup Runs of 
500 welds arc claimed to be easily made 
without the necessity for cleaning tips 
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HARRIS-KINKEAD "MASTER MIND" WELDING CHECKER 


On display in the booth of the Harris 
Calorific Co., Clevekind, Ohio, the elec- 
tric Master Mind ’ has been developed 
in conjunction with Robert K, Kinkead, 
consulting engineer, for determining the 
quality of arc welds while they are being 
made. It can also be used to check auto- 
matically the ability of a welder at the 
time he is being considered for employ- 
ment, to serve as an automatic instructor 
when training new operators, to provide 
means for delinitely checking joint prep- 


aration methods, and to supply accurate 
data for time study work. 

The device records how well an op- 
eratic performs his job while the work is 
actually in process. Red and green 
lights on the control instri-ment and in 
the head shield indicate weld quality. 
Recording instruments on certain models 
permit time study information to be 
jbtained, and enable manufacturers to 
certify tlicir arc welding on special jobs 
with close specifications. 



WALL COLMONOY HARD-FACING ALLOYS 




f 


Wall CoJmonny Corp., 636 Buhl 
Bldg., Detroit, Mich., has developed 
three new hard-facing alloys for applica- 
tion with the oxy-acetylenc flame. "Col- 
monoy" No. 4 provides a hardness of ap- 
proximately 35-40 Rockwell C, with an 
abrasion resistance suitable for repairing 
die-casting molds, body draw and form- 
ing dies, and various other parts which 
require abrasion resistance and machin- 
flbility. "Colmonoy” No. 5 is similar to 


No. 4, but has a hardness of 15-50 Rock- 
well C. This alloy is used for pump 
sleeves, wear rings, plungers and parts 
which receive considerabh- combined cor- 
rosion and abrasion. It can be machined 
with tungsten carbide tools. 

'Colmonoy” No. 0 combines great 
hardness and toughness. As applied with 
the oxy-acetylenc flame or as cast, and 
without heat-treatment, its hardness 
ranges from 65-68 Rockwell C. Its red 


hardness is also high, making it suitable 
for application to tools and dies which 
must retain hardness at elevated temper- 
atures. The melting point is sulhciently 
low to permit its application to various 
tools without danger of coar.sening the 
adjacent grain structure. Since it is an 
iron base alloy, ils use in jilaces where 
corrosion vesistiMce is necessary is not 
recommended. It lan be iisefl with ex- 
cellent results for tipping tools. 


"MUREX" WELDING ELECTRODES 


Metal & Thermit Corp., 120 Broad- 
way, New York, N. Y., has announced 
several additions to its ' Murex” line of 
electrodes for metallic arc welding. 

Heavy coated electrodes are now avail- 


able for a wide variety of services, in- 
cluding both a.c. and d.c., as well as 
positioned and non-positionetl work, on 
mild steel and a number of high strength, 
low alloy steels such as Cor-Ten, Man- 


Ten, SibTen, Maynri, Republic Double 
Strength, nickel steels and stainless 
steels. The outstanding feature of these 
electrodes is said to be their ability to 
operate at unusually high amperages 
with a minimum of spatter, thus speed- 
ing welding operations and reducing 
cleaning costs. 


CROWN "ROTO-FINISH" BARREL 



A double cylinder "Roto-Finish ’ bar- 
rel has been developed by Crown Rheo- 
stat & Supply (^o., 1910 Maypole Ave., 
C.hicagn, III., especially for the new 
Sturgis "Roto-Finishing " Process, which 
IS a tumbling process for finishing die 
castings and stamped metal parts ol 


stainless steed, brass, and other similar 
materials. It is claimed that in many 
cases a finish equal to that obtained by 
hand bulling operation can be obtained. 
One of the mam features of the barrel is 
the ease of loading and unloading of all 
four compartments. 


OAKITE CLEANING COMPOSITIONS 


Two more compositions for efficient 
metal cleaning have been developed by 
Oakite Products, Inc., 22 Thames St., 
New York, N. Y. Composition No. 
54 B is intended specifically for electro- 
cleaning polished steel and buflFed cc'p- 


per before plating. It is said to com- 
pletely remove all smut on many di/Tcrent 
types of work in a single operation, 
thereby eliminating the necessity of de- 
greasing, presoaking, applying emulsify- 
ing solvents, or mech.mical scrubbing. 


Composition No. 27 is a versatile, 
heavy-duty cleaning material which, be- 
cause of its special colloidal and solvent 
absorption action, its extra wetting abil- 
ih and improved rinsing qualities, can 
bf used ci tiler as a still tank cleaner 
Ol as an clcctru-clcancr. It is also highly 
suitable for cleaning before vitreous 
enameling and other mating processes. 
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GLOBE TILTING TUMBLING BARREL 


Globe Machine & Stamping Co., 1250 
W. 76th St., Cleveland, Ohio, offers a 
line of motor-driven tilting tumbling 
barrels for finishing parts difficult to 
burnish or polish in the usual way. A 
special work-shifting bottom promotes 
tumbling action and cuts tumbling time. 

Operator does not have to stop the 
machine and remove a cover for filling, 
inspecting or emptying. He can remove 
samples merely by reaching in, and can 
change the angle at any time to intensify 
or slacken tumbling action. Thus he can 


be sure exactly when to stop. He can 
empty contents into a receptacle merely 
by turning a handwheel. 

These barrels remove burrs, fins, flash, 
scale, roughness, rust, oil, grease, sand 
and dirt. They handle such materials as 
steel, cast iron, aliuninum and brass. 
They finish stampings, castings, forgings, 
screw machine parts and similar items. 
Barrels can be furnished with steel, cast 
iron, cast brass, wood. Monel or stainless 
steel shells. Of simple, rugged con- 
struction, they are available in five si^es. 



"AMERICAN" WET DISPOSAL UNIT 



The wet disposal unit offered by 
Amcricaji Foundry Equipment Co., 5B1 
Soutli Byrkil St., Mishawaka, Ind., is de- 
signed for wetting and mixing with water 
the collected dust discharged from hop- 
pers of cloth filter type or other dry 
types of dust collectors. 

Heretofore dry dust disposal Iias ne- 
cessitated more than ordinary eaxe in 
handling. The wet type dust collector 
eliminates the disposal problem, but 
these devices are relatively inefficient in 
dust collection as compared with a doth 
type collector. The combined use of the 
cloth type collector with the wet disposal 


unit gives maximum over-all dust collect- 
ing efficiency. 

The "American” wet disposal unit is 
a self-contained mixer which receive.s 
dry dust from the collector hopper and 
deposits it near the center of a high- 
speed mixing disk. At the same time, 
water or other liquid is discharged at the 
center of the disk. The speed and shape 
of the disk cause an instantaneous mixing 
of the dust and liquid and the mixture 
flows from the sludge discharge at the 
bottom of the unit. The amounts of dust 
and water are constantly under the con- 
trol of the operator, allowing any mix- 
ture desired. The unit will handle dust 
approximately as fast as the hopper can 
be unloaded diy. 


BRADLEY CLAD STAINLESS WASHFOUNTAINS 


Washfountains offered by Bradley 
Washfountain Co., N. 22nd and W. 
Michigan Sts., Milwaukee, Wis., which 
have long been available in stainless 
steel, are now made in clad stainless. 


Like the solid stainless units, the bowls 
of these fountains arc onc-piccc press- 
ings having pedestals of Bonderized mild 
steel finished in baked enamel to match. 

Bowls have an 18-8 stainless steel sur- 


face approximately 0.028 m. in thickness 
bonded to a mild-steel base. Fixtures 
are available in circular and semi-circular 
models, 54 and 36 in. in diameter. They 
afford all the advantages of other wash- 
fountains in installation, operation, sani- 
tation and, also, are appreciably lower in 
first cost than solid .stainless fixtures. 


RANSOHOFF DRUM TYPE WASHER AND DRYER 


N. Ransohoff, Inc., W. 71st St. at 
Millcreek, Carthage, Cincinnati, Ohio, is 
offering the No. 725 continuous drum 
type washing and drying machine for 
cleaning many type.s of metal parts. This 
machine consists of a soak wasli, spray 
wash, drain and dry, the work passing 
continuously from one .section to the 
next. In its course the work is gently 
agitated but never dropped, so that deli- 
cate work can be readily handled with- 
out injury. 

The solution in the tank is heated by 
a gas burner burning in submerged ser- 
pentine flue.s. Work is diicd by air 


which IS blown onto it through holes in 
a pipe which extends through the cen- 
ter of the drum, the air being heated by 
the exhaust from the gas burner. Solu- 


tion is sprayed onto the work from ■ 
pipe which extends through the center 
of the drum and is circulated by a motor- 
driven pump. The drum is rotated by a 
geared-head motor, mounted to auto- 
matically provide take-up on the driving 
chain. 
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MAGNAFLUX DEMAGNETIZER UNITS 



Ijpe SB demagnctizers developed by 
Magnailux Corp , 5916 Noithwcst High 
wn), Chicago, III , especiallj for use with 
d c Magnaflux inspection ui^its are 
made in openings of 5x7, 9x11, 14x16, 
and 28x1 1 in The 5x7 in size is 
made for bench mounting, the. 9x1 1 in 
SI7L IS mounted on its own stand, while 
the two laiger sizes are mounted on their 
own stands and equipped with a conveyor 


track and roller larnagc for easy han 
dling of heavy parts 

Outstanding improvements over pre 
vious models include approximate doub- 
ling of demagnetizing etBcicncy, and a 
greit reduction in the length of the coil, 
which reduces space and makes for easier 
operation Units arc furnished eitlicr 
witli hand switch or with an automatic 
timer 


RANSCHOFF CONVEYOR TYPE WASHER AND DRYER 


The No 64-N conveyoi type washing 
and drying machine developed by N 
Ranschoff, Inc , W 71st Si at Millcreek 
Carthage, Cincinnati, Ohio js intended 
for cleaning parts which cannot be put 
through drum type machines 

In this unit cleaning compound is 
sprayed onto the work through counter 
sunk holes in transverst pipes located 
both above and below the conveyoi Ends 
of the pipes extend through the side of 
the machine to provide for easy cleaning 
and proper setting of sprays Before re 
turning to the tank the solution passes 
through rcmoviblc baskets which screen 


out chips and other foreign matter re- 
moved from the work Oil and scum arc 
floated off over a skimming dam located 


in this same extension Solution in the 
tank IS heated by gas, burning in sub 
merged serpentine flues This machine 
has no dryer section, but one can readily 
be incorporated where the nature of the 
work makes one necessary 




MAGNAFLUX INSPECTION UNIT 


The Magnaflux Corp 59l6 North 
west Highway, Chicago, 111, has dcvcl 
oped a portable inspection unit particu 
larly adapted to the inspection of welds 
Identified as the KQ 1, it opcrites from 
or 4 10 volt, three phisc 60 cycle 
a c and delivers full wive rectified cui 
rent Output current is up to 600 amp 
J L for continuous service, and up to 
1 200 amp may be drawn intermittently 


Remote control is provided so that one 
man operation is possible This unit is 
also made in tJie Type KQ-04, which 
delivers up to 400 amp d c 

Both units arc sturdily constructed, 
with heavy B in composition swivel cast 
ers foi easy handling around the shop 
Ihey are claimed to give very sensitive 
results 111 till location of both surface 
and siibsuificc defects 


I 

OSBORN "RINGLOCK TAMPICO" SECTION BRUSH 


An outstanding development of the 
Osborn Mfg Co 5U)1 Hamilton Ave 
Cleveland Ohio is the Ringlock Tam 

pico section power driven brush Ihis 

construction locks in tfic hber by a one 


piece ring mil sleese thereby reducing 
bieikage md shedding Seven! types 
ind si/cs of this new design of power 
drnen brush ire ivailihle fi r vinous in 
dusmil ipplications 
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MARBURG "ANGLEMASTER” SINE VISE 




r 




Marburg Bros , Inc , 90 West St , 
New York, N Y., has developed the 
Anglemaster sine vise to serve both as 
a rugged tool and a precision gage 
Made of suitable steel, heat-treated and 
seasoned before finishing, this device 
quickly and accurately handles angle 
grinding, inspection and layout 

Precision sine rolls permit accurate 
ingle setting In grinding, ordinary 
magnetic chucks will hold the device at 


any angle by means of a size block or 
planer gage The non projecting tele- 
scoping screw provides pressure to the 
slide jaw where it is most effective 
Knurled screw knob, held in place by 
an internal spring, is easily detached 
after work is correctly set, insuiing 
against accidental changes in set up 
Specihcations Length ovei all, 6 in , 
length belwetn sine rolls, 5 in , depth 
of jaws, 1 in , j.iw tiavcl, ^ in 


IMPROVED CARBOLOY ROUND HOLE DIES 


Availability of standard Carboloy 
round hole dies for drawing sizes of bar 
and tubing up to in in diameter, and 
improvements in construction in the 
larger series — R7 to Rl6 — of standard 
drawing dies, have been announced by 
Carboloy Co, 11149 F Eight Mile Rd , 
Detroit, Mich Tendency to use ce- 
mented carbide dies for larger sizes of 
bars and tubing has led to the intro- 


duction of the R IB type as a standard 
Carboloy die Nib dimensions of the 
die are 5 50 in diameter by 2 125 in 
height, with a casing dimension of 9 x 3^ 
in It is designed for drawing work 
ranging from 2j to 3^ in in diameter 
In addition, cored dies previously 
available only in the smallci — Rl to R6 
— senes, are now also ivriiable in the 
series R7 through KlO, for drawing 


fractional sizes of bar ind tubing trorn 
Ar to I in diameter 

Principal improvement in the laiger 
scries of dies, from the R-10 through the 
R 16 IS 1 material mere isc m mb size 
to provide a longer bearing for easier 
push start bar drawing and tube sinking 
Increases in height for tlie vinous dies 
range from A to ^ in Recent price 
rcdiiL Lions apply to these dies 


AMERICAN "CYCLONE" DUST COLLECTOR 


American Foundry Iquipment Co , 580 
South Byrkit St , Mishawaka, Ind , has 
developed its Cyclone type of dust 
collector to provide unusually high effi- 
ciency in separating dust from air 

In operation, dust is separated from 
air stream by centrifugal force Care- 
ful proporlioning of the unit results in 


unusually high ethciencies with relatively 
low back pressure Air volume can be 
varied from i ited Lipicity to a gieat 



extent vMthoul seriously ifTccting clli 
ciency The unit can be built in vui 
ous sizes to suit requirements 



BALDWIN-SOUTHWARK "METALECTRIC" STRAIN GAGE 


Both static and dynamic types of the 
SR 4 bonded Metalcctric strain gage 
have been made available by Baldwin- 


Snuthwark Div of Baldwin Locomotive 
Works, Philadelphii Pa The static type 
will measure a stress of as little as 20 


lb per sq in in steel, and the dynamic 
model will handle frequencies up to 
30 000 cycles pel second 


PARKER-KALON SELF-TAPPING SCREW 







saV 


a 


Pirkci Kalon Corp , 200 Varick St 
Ne\s Yoik N Y, has developed the 
Type F self-tapping screw especially for 
use in materials of a ciumblmg ni grinu- 
1 ir nature such as cist and mallcible 
iron The tap-fluted pilot of this screv 
makes it capable of truly cutting a 


thre id in the material as it is screwed 
in The thread is so designed that, if 
necessary, a standard machine screw of 
corresponding size may be screwed into 
the thread formctl by the screw The 
Type F screw can also be used with a 
standard nut where an auxilnry fasten- 
ing is required It can be diiven with 
any type of scie\^ d liver- hand, spiral, 
portable, ckctnc or an 
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de SANNO ABRASIVE CUT-OFF MACHINES 


An entirely new abrasive cut-off ma- 
chine and an improvement on an older 
model have been made available by 
A. P. de Sanno &i Son. Inc., Phoenix- 
ville, Pa. 

The new Type IVf machine, fur dry- 
cutting only, is of the hcavy-dury bench 
type, and is designed to meet the de- 
mands for a machine which will cut 
heavier stock than the liglitcr machines 
and yet lit in the price range between 
the lower-priced machines and the high- 
priced ones. It uses a 12-in. diameter 


disk measuring Vr, rfts or i in in tliick- 
ness, driven from a Vhp. motor tlirough 
a multiple V-belt drive. The machine is 
provided with two set.s of interchange- 
able wheel flanges, and has a special 
angular depth adjustment with quick act- 
ing locking device and a special quick- 
acting work clamp. Vise opens to 2\ in. 

The old Type J machine has been im- 
proved to use an 18-in disk in place 
of the former l6-in. disk, and a U)-hp. 
motor replaces the former 7i-hp. motor. 
These changes provide larger capacity. 



WESTINGHOUSE "K-42-B" HIGH TEMPERATURE ALLOY 


Developed by Westinghouse Hlectric 

6 Mfg. Co., Hast Pittsburgh, Pa., the 
''K-42-B’’ alloy, though containing only 

7 per cent iron, is claimed to be stronger 
than any known steel and to retain its 
strength at temperatures over 2,000 F. 

This alloy is stronger at 1,100 F. than 


ordinary low-carbon steel is at room tem- 
perature, and has a low damping coefh 
cient. Almost half of it is nickel; about 
a quarter is cobalt. It has other com- 
ponents including chromium, titanium 
and iron. Immediate uses are expected to 
be those of a special-purpose alloy for 


dies, turbine blades, and applications 
needing temperature-resistant metals. 

7'he alloy creeps a great deal less than 
other metals in its class. In tests it 
showed a yield of only 0.0001 in. for each 
inch of length, and most of this had 
taken place during the first few hours. 
Under the same conditions a satnpic of 
high-strength nickel - chromium steel 
yielded 100 time.s as much. 



SCULLY "HAVENS" PROTECTED C CLAMP 


The "Havens ’ protected C clamp of- 
fered oy Scully Steel Proilucts Co., IM^^^ 
Wabansia Ave., Chicago, III., has been 
.specially designed for welding shops. 
The shield or strong compression sleeve 


protects threads from ilamage and pre- 
vents weld spatter from clogging the 
threads. 'Idiese clamps are made in shal- 
low throat, medium throat ami deep 
throat, in an assortment of si/cs. 


SPERRY ELECTRIC TUBE DEFECT DETECTOR 


Several years of extensive rescaiLh 
have culminated in the development of 
a non-destructive electric tubing defect 
detector by Sperry Products, Inc., 1505 
Willow Ave., Hoboken, N. J. With this 
macliine, tubing having eitlier magnetic 
or non-magnetic properties can rapidly 
be inspected fur many types of flaws. 

In Operation, the tubc.s are fed auto- 
matically at a constant speed through 
the detection coils of the machine. Pres- 
ence of a defect operate.s a signal lamp 
and at the same time immediately stops 
the tube feed. This equipment operate.s 
independently of the tube manufacturing 
process, and thus permits testing of tubes 
of different sizes and gages as a sepa- 
rate operation. The testing equipment is 
easily handled by one operator. 

Types of defects which the machine 
will detect include surface flaws, checks. 


cracks, and slivers on both the internal 
and external .surfaces; discontinuous de- 
fective welds, and long laminations. It 
is also useful in detecting cupping in 
lengths of bar slock. 

The detector is compactly constructed 
and may be conveniently located in any 


tube mill. Simple and enicieiil operation 
is facilitated by table mounting of am- 
plifiers, energizing and detector coils, 
drive rolls and controls. Underneath the 
table are mounted a motor-generator set 
for supplying the energizing current, the 
roll drive motors and other relaluLl parts. 
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CAMPBELL NIBBLING MACHINE 



The No. 250 nibbling machine offered 
by Andrew C. Campbell Div. of Amer- 
ican Chain & Cable Co., Bridgeport, 
Conn., features adjustable stroke, wide 
stock cutting, and three speeds. It is 
capable of cutting up to J-in. thick mild 
steel and y\i-ih. thick stainless steel in 
wiilths up to 70 in. Throat depth of the 
unit is 36 in. 

Stroke is adjustable so that it can be 


regulated to the thickness of the metal 
being cut. Adjustment is macic by re- 
moving drive pin and turning shaft to 
pin holes which are located in such a 
way as to provide at least three strokes. 
Change from one stroke to another can 
be made in less than one minute. Speeds 
of 350, 500 and 800 r.p.m. are pro- 
vided by a V-bclt drive and step pulleys 
at the rear of the machine. 


SCULLY HOT MARKING "PAINTSTICK" 


The "Paintstick” for hot-marking 
metal slabs, offered by Scully Steel Prod- 
ucts Co., 1319 Wabansia Ave., Chicago, 
111., has been made available in different 
grades. One is for marking at tempera- 
tures between 150 and H5() F., and an- 


other for marking at tempciatures be- 
tween 350 and 1,400 F. Both grades 
are supplied in two types. One type, the 
S-2, is not weatherproof, while the other 
type, W-2, is weatherproof. All arc 
available in many different colors. 


PHYSICISTS RESEARCH PROFILOMETER ACCESSORIES 


Physicists Uesearch Co., 34 3 Main St., 
Ann Arbor, Mich., has developed two 
accessories for the profiloineter wdiich 
extend the practical applications of the 
instrument, which itself has also been 
somew'hat modified. 

First accessory, the "Mototrace," moves 
the tracer acioss the surface to be meas- 
ured, It has foui specitic applications: 
when the tracer is on veiy nariow sur- 
faces or small areas where the available 
tracing distance is only 3^1 to | in.; in 
awkw'aitl places near shouKlers and holes, 
where the tracing distance is lestiicfetl 
on very smooth surfaces; wlieie extrane- 
ous vibration makes manual tracing dif- 
ficult; and in small holes or other sur- 
faces measured with the Type 1 tracer 
described below'. Tw'o motion-, are pro- 


vided. The first is a constant-speed 
linear motion, automatically reversing at 
both ends. Stroke is adjustable from } 
to 2j in. The second motion is a cam- 
driven constant-speed quuk-reversal re- 
ciprocating motion, adjustable fiom 
to i in. 

Other accessory, the Type 1 special 
tracer, has been developed for measur- 
ing roughness inside holes as small as 
i in. in diameter, A modification for 
even smaller holes can also be furnisheti 
on special order. This tracer is also use- 
tul lor measuring loughness of geai 
teeth and other difficult-to-reach suifaces. 
Close spacing of the pilot skids of this 
fiaccr makes it desirable to use the 
Mototrace ” described above for most 
applications. 


A special Pruhloinetei, with a one- 
micro-inch scale, can now be furnislied. 
The most sensitive scale on the standard 
'Fypf? P instrument is thice microinches. 
On especially fine w'ork greater sensitiv- 
ity is required. Tliis special model in- 
corporates an additional point on the 
lange switch, giving three times the 
sensitivity of the standard model. Ex- 
cept for this modification it is identical 
in size and appearance with other Pro- 
lilorneters. 



STANLEY ELECTRIC HAND AND TOOLPOST GRINDER 



Stanley Flectnc Tool Div. of the Stan- 
ley Works, New Britain, Conn., has de- 
veloped a compact giindcr designed for 
both hand and lathe grinding. Known as 
the No. 15 3 grinder, this tool i.s nicely 
balanced for hand use, and with a motor 
holder can be mounted in a lathe, mill- 
ing machine or shaper for external or 
internal grinding on dies, punches, cut- 
ters and machine parts. 

A i-hp. motor turns the spindle at 


18,()(J() r.p.m. through a direct drive. 
Mounted on h.ill bearings, it has ample 
power to drive grinding wheels up to 
Ij in. in diameter. Extended shaft 
gives a reach of 5 in. for deep internal 
grinding, and the long spimlle housing 
provides a good grip for hand grinding. 
Grinder is furnished with a chuck for 
i-in. shanks. It may he supplied in volt- 
ages of 115, 125, 150, 220, 230 or 250 
as required. 
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few years. These installations range 
in size from small pot- type baths for 
heat-treating rivets to large produc- 
tion baths 20 to 30 ft. long for heat- 
treating aluminum-alloy aircraft as- 
semblies. riiis unit, recently installed 
in Buffalo for the Curtiss Aeroplane 
Div. of Curtiss-Wright Corporation, 
has inside dimensions of 3 ft. wide, 
ft. deep and 15 ft. long. It is 
heated by 24 immersion-type units 
placed directly in the molten salt. 
Maximum operating temperature is 
1000 F. The two -piece motor-oper- 
ated cover is shown in the half-raised 
position. Operation of the cover is 
remote-controlled from a conveniently 
located pushbutton station. 


1. This electric furnace is eiiuipiied 
with ‘‘Endogas’' generating equip- 
ment developed for short-cycle heat- 
treating carbon steels in a balanced 
protective atmosphere. M'he set-up 
involves pre-adjusting the composition 
of the furnace atmospheres to equil- 
ibrium with the carbon in the steel 
being heat-treated. The gas generat- 
ing equipment can be applied to prac- 
tically all types of furnaces and uses 
ordinary natural or manufactured fuel 
gases with satisfactory results. Fur- 
naces equipped with such generating 
units are suitable for scale-free 
"bright^’ hardening of a wide range 
of parts, and are applicable for the 
heat-treatment of armor-piercing 


shells for anti type and anti-aircraft 
guns, for parts used in tanks and other 
ordnance assemblies, and for aircraft 
engine parts. 

2 . These pots, filled with engine 
cylinder liners, have just been removed 
from the carburizing furnace shown 
at the left, and are being loAvercd into 
a gas atmosphere cooler. The liners 
come out of the furnace at 1700 F. 
and must be left in the pots in the 
cooler for 3i hr. before they can be 
handled. 

3. Several hundred electrically-heated 
salt baths have been installed by 
American indu.stry duirng the past 
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4 . I his car bottom type reLirLulatcd 
nr furnace is used by \ ork Sife ^ 
Lock Company for stress relieving 
welded mounts and other striu 
tures The car for this furnace has a 
capacity for a load of 10,000 lb , ind 
the furnace will heat 5,000 lb of 
steel per hour to 1120 F As previ 
ously described {AM — Vol 83, pa^e 
405), the complete cycle for a load in 
this furnace averages 20 24 hr A 
bank of recording pyrometers with 
thermocouples at sixteen positions 
(.heck the furnace temperature during 
the entire annealing cycle. These 
pyrometers, together with other con- 
trol instruments, are mounted on a 
panel board adjacent to the furnact 



7 


5 . Man\ of the gears used m air 
ci ift engiius are guenthed in (ileison 
presses to prevent distortion 1 h( seg 
merit shown goes into the press at 
1380 F, having just been taken out 
of an adjacent furnace 

6 . Developed especially for heating 
155 mm shells prior to nosing, this 
rotary furnice has capacity of 2 250 
lb per hr when heating 0 m of shell 
length to 1000 F This corresponds 
to a capacity of 50 shells per hour 
An interesting feature of this par- 
ticular installation is that means aie 
incorporated in the furnace to rotate 
the shells during the heating opera- 
tion Chief advantage of the rotary 







type furnace is that it rcijuirts only 
one operator for loading and unload 
mg in many i ises the same operator 
tan perform the nosing operation 

7 , Steel belt links for 30 and 50 call 
bri cartridges must have sufficient 
spring to enable the gun to pull the 
Lartridge out without jan mmg and 
yet must be strong enough to tonvev 
the shell into the gun 1 his makes 
the heat treatment of the links very 
impoitant Conveyor-type, elcctricallv 
heated hardening furnaces of the type 
shown are especially suited for this 
operation. This furnace provides 
“Hvdrizing” atmosphere for scale- 
free hardening 
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HEAT-TREATING 



8 . Lar^^e aircraft forgings and 

miscellaneous other parts in various 
sizes and shapes are heated in oil-fired 
rotary hearth furnaces. This par- 
ticular furnace is heated by means of 
nil-air proportioning type burners 
which are divided into two separately 
and automatically controlled zones. 
It is designed for operating at and 
maintaining any desired temperature 
from 1100 to 1800 F., and has ca- 
pacity for heating 1000 lb. of material 
per hour to 1800 F. 'Fhe rotary- 
hearth furnace is especially adapted 
for the hearing of blanks from which 
steel shell are to be forged. 

9 . Especially suited for annealing 
brass, copper and nickel-silver drawn 
shells and stampings at temperatures 
from 600 to 1400 F., this gas-fired 
ctuitinuoiis roller hearth furnace has 
a spla^ quenching unit for cooling the 
material before it comes into contact 
with the air after the discharge from 
the furnace, d'he material to be an- 
nealeil is loaded into light, skeleton- 
type heat-resisting alloy baskets or 
trays which automatically are con- 
veyed through the furnace on driven 
rolls. Baskets are 30 in. long and 26 
in. wide, hold 1 100 lb. of material, 
in the set-up shown. 

10 . Extremely hard, abrasioji, corro- 
sion and wear resisting surfaces are 
produced on aircraft engine and other 
parts, witliout quenching, b> h.-atmg 
them in contact with ammonia gas in 
semi continuous nitriding furnaces of 
the type shown. This particular 
equipment consists of a movable fur- 
nace chamber mounted on track 
wheels and located above a strucMiral 
hearth on which two or more nitrid- 
ing retorts are placed. Ehis view 
shows the top removed from one (d 
the nit riding containers and shows the 
inner ct)nstruction of the basket for 
holding the charge. 

11. Thh special heat-treating fur- 
nace was designed by Northrop Air- 
craft engineers for heating ami 
quenching formed aluminum parts. 
'The parts are suspended in a special 
rack, as shoAvn, and then drawn up 
into the furnace for heating. When 
the heated batch is ready for quench- 
ing, a single operation opens the bot- 
tom doors of the furnace and loweis 
the rack of parts into the 5 ft. deep 
quenching tank set below^ floor level. 





FOR DEFENSE 


12 . Enginf mounts of welded steel 
tube construction are heat-treated in 
this /^as-fired furnace at Consolidated 
Aircraft Corporation’s plant in San 
Die^jo, Calif. The furnace is of tlu 
car-hottom type, so that the heated 
mounts can he rolled out of the fur- 
nace for air quenching. 'I'o prevent 
warping of the welded frame during 
cooling, the engine mounts arc bolted 
to a steel table. Hold-dov.ui points 
on the table are heated before t!ie 
mount is attached. 

13 . Many of the steel parts used in 
aircraft assemblies are iieat-treated 
in salt-bath furnaces. This photo- 
graph shows the installation fur this 




purpose at Jvockheed Aircraft Lor 
poration^s plant in Hurhank, Calif. 
Here parts are handled in large tr:iys 
which arc lifted into the furnace pots 
by overhead cranes. 

14 . Welded steel gun parts generally 
are stress-relieved at about 1125 H. 
in car-bottom type furnaces. IJsualh 
about two hours of soaking is al- 
lowed for each inch of thickness, and 
then the parts are allovveil to cool to 
about 400 K. in the furnace. Im- 
proved air convection furnaces lum 
are available which have capacities to 
take such assemblies, and are well 
fitted for armament work. The tops 
of these furnaces are removable, which 
makes it possible to load with a crane 
and reduces the amount of flout space 
required by the furnace. 









15 . This Hayes conrrolled-atmos- 
phere electric furnace has been in- 
stalled at the New York Navy Yard 
for treatinjT high-speed steel cutting 
tfiols, hobs, milling cuttci:. and 
reamers. The unit shown is for pre- 
heating and drawing temperatures up 
to 1850 F. In the right background 
is a high-heat furnace with (ilobar 
heating elements for hnal heating up 
to 2400 F. 







16 . This piisher-ty|>(“ continuous fur- 
nace is used by VV^right Aeronautical 
Lorptnation for hardening a number 
of parts, including connecting rods 
and crank shafts. It is a fully auto- 
matic gas-hred unit in which indi- 
viilual loads are pushed from one heat- 
ing zone to the next, while gradually 
being brought up to the desired maxi- 
mum temperature. At the discharge 
end of this furnace, shown in the fore- 
ground, is an automatic oil ipiench 
and a cleaning unit which consists of 
an alkali wash and water rinse. After 
passing through the cleaning unit, 
individual loads aulomatically are de- 
livered to one of two conveyor lines, 
the individual line being selected 
automatically by means of 
control keys placed in one 
corner or the o'^her of the 
front edge of the load. 


17 . Hevi Duty electric 
retort furnaces are userl 
at the New ^ ork Navy 
^ ard fur carburizing and 
nitriding wrist pins, 
plungers, cams, cam roll- 
k ers and fulcrum pins 

needed for the diesel en- 
gines now' under construction for 
small naval craft and for auxiliarv 
service aboard warsllips. 



18 . A ircratt engine cylinder forg- 
ings are nitrided in electric furnaces 
of novel design recently installed by 
Wright Aeronautical Corporation. 
Each furnace is of 150 kw. capacity, 
and is set into the floor so that the 
hearth is at floor level, permitting 
easy handling of the loads when they 
are. lifted by crane into the nitriding 
pots. Fifty-four cylinder forgings 
are loaded into each of tlic three 
pots at one end of each furnace 
hearth, then the furnace itself is 
moved along tracks over that end of 
the hearth. Each heating cycle in- 
cludes 10 hr. for bringing the load 




Up to heat, a 35-hr. soak at 1000 F. 
and a cooling period during which 
the load is brought down to about 
400 F. During this heating and cool- 
ing cycle, the three bells at the other 
end of the hearth are removed, after 
their loads have cooled to room tem- 
perature, and the nitrided cylinder 
forgings are removed. The hells then 
are reloaded, ready for the furnace 
to he moved hack into position for 
heating these three loads. It is of 
interest to note that the steel grating 
around these furnaces is removable 
for easy access to the lower portion of 
the furnace, permitting easy inspec- 
tion ami maintenance. 

19 . (tas-hred furnaces, such iis these 
ill the to(d room at the New' York 
Navy ^ ard, are used for heat-treating 
high-speed steel tnols. Fhe Hellvue 
furnace at the left is a combin.-ition 
pre-heating and high-heat unit. 'Tem- 
peratures r nige up to 2400 F. Recent 
installations of similar steel-treating 
furnaces have included some of the 
electric type. 

20 . Valve bodies for high-pressure 
steam, water, air, and oil lines on 
naval vessels are stress-relieved in 
electric furnaces similar to this Hevi 
Duty unit in use at the New York 
Navy Yard. This furnace also is 
used fur hardening and drawing parts 
for diesel engines. 

21 . Designed for normalizing and 
hardening rifle forgings, this furnace 
has a heavy cast link conveyor and 
is arranged with the return loop in- 
side the furnace. When normalizing, 
the quenching tank is drained and 
forgings are discharged onto the 
quenching conveyor for air cooling. 

22 . Standard rotary gas carburizing 
machines are used for annealing brass 
cartridge cases between drawing op- 
erations, for applying gun rnctal 
finish on rifle and revolver parts, and 
for hardening a w'ide range of .small 
parts used in the production of 
ordnance items. The rotary-retort 
continuous machine shown is recom- 
mended for hardening 0.30 and 0.50 
calibre cartridge cores. Automatic 
hopper feed, automatic conveying and 
discharge through a port in the re- 
tort end side of the machine insures 
the necessary hardness on every core. 
Capacity is 300 lb. per hour. 


BIS 




23 . Ship pipin|:i: i-'' niadt* with intri- 
cate bends to eliminate fittin^^s and 
reduce weight. Cold and hot bends 
set up stresses in tij^ht walls which 
must he relieved. 'This Mahr car- 
hottom type furnace at the New York 
Navy ^ ard has ei^ht hurners, is 10 
ft. wide, 20 ft. l(»nj; and 1 S ft. hi^h, 
and is suitable for stress-relievin{r 
pipint(. [feat is dissipated through fire 
brick channels which form part of 
tile suppnrt for the cbarj^^e, thereby 
kecpinj^ the char^T nut of direct con- 
tact v^'ith the [lame. "J'empcratures 
up to 1830 F. are used. 

24 . Ky gan|j;-hardenin^ s i x t e e n 
sprockets at a time, one manufacturer 
has solved a production problem in 
the flame-hardening of teeth on rear 
drive sprockets for a pfipular line of 


tractors. Such applications of tlie 
Hame-hardening process should find 
much ap[ilication in the production 
of parts for tanks, combat cars, and 
many other ordnance assemblies, d'be 
trick in doing this particular opera- 
tion succesfully w’as to make sure 
that the nested parts are clamped 
riglitly together. Hardening is per- 
formed with two gear-hardening 
heads, each attached to an Oxweld 
blowpipe. Y'he unit is driven by an 
Oxweld cutting machine. A speed 
of 7 in. per min. produces a J to 
3/16 in. depth of case, with the 
hardness of the Hame-treated surface 
raised to 70 Scleroscope. 

25 . Homo tempering of magnesium- 
;dloy bracket forgings is done in this 
furnace b) L) coming Division, Avi- 


ation Manufacturing Corporal ion. 
Such elcctricallv-beated furnaces can 
be brought uf) to full temperature 
(]uickly under automatic control. 

26 . After stress-relieving long and 
odd-shaped pipe in car-bottom tyjie 
furnaiTs, the charge is cooleil under 
sheds which control circulating air 
current. I bis shed at the New' ^ ork 
Ntivy \'ard is rolled against the fur- 
nace and the charge pulled into it. 
"J'he shed tlien is moved into the posi- 
tion shown for removing the charge. 
'I'his method of controlled cooling 
speeds the stress-relieving cycle. 

27 . Rotary hearth furnaces long have 
been used for heating steel blanks 
for forging. Such furnaces are avail- 
aide w'itli inside diameters ranging 




25 26 




up tu about 25 ft., and have been 
built with rated rapacities of up to 
about 20, 000 lb. f)f steed heated per 
hour. Such furnaees are particiilai ly 
suitable for heating; blanks from 
w'liieh steel shell are to be formed. 
In the automotive industry blanks 
for for^in^s have hcen heated at 
rates as \\i\i\] as 150 Ih. per sq. ft. per 
hr.; at this hi^li rate there is some 
ilan^^er of melting the surface of the 
steel. Wliile some makers and users 
of for^jjin^^ furnaces have su^^u^sted 
heatinj,^ shell blanks at a rate of 00 
lb. per sq. ft. per hr., others claim 
that a rate of SO to ’-K) lb. per sq. It. 
])er hr. should be about nt^ht. 

28 . Huilde rs of aircraft engines and 
aircraft accesories, such as engine 
starters, and ma^metos, are Imdin^^ 


much use for carhurizini^ furnaces 
in the heat-treatiii)^ of alloy-steel 
parts. Semi-machined crankshafts for 
Wright aircraft en^nnes are stacked 
on a heat-resistant cast fixture as 
show FI for economic loadinji in the 
carhurizin)^ furnace. 

29 . d'his Lindher^ electric furnace 
recently was installed in the pipe 
shop of the New ^ ork Navy ^ ard 
for relieving pipe-wall stresses alter 
bendiuj.^ lon^ sections of lar^e diam- 
eter pipe. Such pipe is bent by heal- 
iri}^ at the radius section, spray in|j; 
water at the inside of the bend, and 
pulling the pipe with a winch until it 
reaches templet form. Furnaces set 
up adjacent to the bendiii^i tables in 
the pipe shop speed production on 
this difficult work. 


30 . Fw. of the lari^est reclrculated- 
air type furnaces ever built have been 
installed by Surface Combustion Cor- 
poration at the Niwv \d)rk and 
Philadelphia Na\ \ 'V aids. 'Fhey are 
useil lor stress-relu'vinti larjie built- 
up sections of ship armaments, super- 
structure, and hull reinforcement. 
These furnaces have effective internal 
ilimensions measurinj^ 4S ft. wide, 56 
ft. loiii; and 2^f ft. hi^ih. 'Fhey will 
heat a charge of approximately 675,- 
()()() lb. to 1250 V. in 55 br., startiiij^ 
with a cold furnace. 'Flu* structural 
steel bed for th(‘ charge is mouFited 
on rollers to permit necessary t'X- 
jiansion aiul contraction. I'he fur- 
naces are so lar^ie that the only 
pr.ictical way to load and unload 
them is to remove the roof, which 
is inafle |)ortable loi' lliu^ jturpose. 
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Arc Welding Aircraft Tubing 


Electric arc welding of SAE 4130 
and X-4n0 ‘>rpel aircraft tubing 
ha^ been applied principally to the 
welding of structural parts, such as 
fuselages, landing chassis and control 
surfaces, as well as engine mounts, 
aircraft boilers, etc It also found 
much use in the production of jigs 
and fixtures used in .iir-craft produc- 
tion operations boi control surfaces, 
electric arc welding has been used 
satisfactoiilj for metal as thing as 
0 031 m Direct current metallii arc 
welding IS used exclusivelv. The arc 
permits compelte weld penetration, 
and for metal thicknesses up to 3 12 
in the bead will appear on bo^h sur- 
faces of the scam 

"ITe narrow ei /one affected h^ the 
v\ elding heat and the reduction in 
contraction and expansion due to the 


more localized application of heat, 
are considered advantageous for arc 
welding. Due to the very thin ma- 
terial used, small electrodes and low^ 
currents are required. It now is pos 
Slide to arc weld down to S-amp 

With the shielded arc process, 
using a metallic electrode having a 
heavy extruded coating, welds may 
he produced in chrome-molybdenum 
steel having a tensile strength of 125, 
000 to 1 50,000 lb per sq in aftei 
heat-treatment Before pioper heat 
Meatment such welds will develop a 
tensile strength of 60,000 to 80,000 
lb pei sq in 

Using a carbon aic with .i picne 
of the h is( me I il is fillci mate nil 
welds can be produced in chiome 
molybdenum steel haying a tensile 
strength of 60,000 to 70 000 lb per 


sq. in before beat-treatment. After 
proper heat-treatment, welds so pro- 
duced will show a tensile strength of 
125,000 to 160,000 lb. per sq. in 

When using a proper shielded arc 
electrode, with electrode negative 
and work positive, and with an arc 
voltage of 23-26, a electrode 

will require 65 to 120 amp, while 
a 5/32 in electrode will require 80 
to 160 amp 

Pleat treatment to be used aflcr 
welding with the electric arc is ip- 
proximately as follows 

1 Noimali/e to 1650-1750 1 
and cool slowly in the furnace beloyy 
red heat 

2 Pfeat to 1660 1655 1 and 
quench in light oil 

3 I) raw at about 050 1 to St C 111 i 
desired hardness 

Data fj oni Lim (j1 n Llfcij i( (jomfxvt] 




1. With the “Wcld-O-Tron” low- 
current electronic arc welder, which 
uses currents as low as 5 amp. with 
1/32 and 3/64 in. electrodes, steel, 
stainless steel, Inconel and Monel 
can be arc welded in thicknesses as 
small as No. 32 gajije. With sui table 
jigs, this method has been applied to 
welding exhaust stacks, collector 
rings and manifolds for airplane 
engines. 

* 2 . Fully automatic welding units are 

finding considerable use in shipyards 
to speed assembly of hull and rein- 
forcing members. This "Unionmclt 
unit was installed recently in the 
New York Niivy Yard for making 
butt wields in heavy plate with one 
pass of the electrode. Simple edge pre- 
paration of the plate, little distor- 
tion, a weld flush with the plate, and 
high welding speed are advantages. 


3. Some time ago the Welin Davit 
^ Boat Corporation switched from 
cast and riveted construction to 
welding for the manufacture of boat 
davits, with about 30 per cent saving 
in fabrication cost. Each set of these 
davits is tested to carry 100 per cent 
overload, the set shown is intended 
to carry a full-loaded 30-ft., 70-per- 
son lifeboat. 

4 . Individual welding booths in the 
structural, sheet-metal and pipe 
shops at the New York Navy Yard 
are equipped with portable arc-weld- 
ing and gas-welding units for fabri- 
cating ship structural parts, as for 
example, this 12-in. gate valve cas- 
ing. The structural shop has a large 
welding bay with slotted steel floor- 
ing for the assembly of large ship 
structures, including flooring, bulk- 
heads and machinery foundations. 


5 . Many Army and Navy specifica- 
tions for welded structures call for 
radiographic inspection of welds, in 
some cases this inspection is 100 per 
cent and in otliers the welds to be 
checked with an X-ray unit arc se- 
lected at random. Both portable and 
stationary X-ray units are available 
for this type of inspection, usually they 
arc fitted with universal tube supports 
which permit inspection of a weld 
at almost any position on a structure. 
The 220,000 volt portable X-ray ma- 
chine shown is mounted on a truck. 

6 . Radiographs uncover hidden weak 
spots in welds or castings. Here, a 
technician is examining two radio- 
graphic negatives. The unblemished 
white line at the top is the X-ray 
picture of a perfect weld. ITe black 
spots in tile bottom negative arc 
caused by “slag holes” in the w'eld. 
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7 . Here welders are ow -.icer\ lene 
welding the stainless steel tube strui 
tiire of a Douglas airplane engine 
mount Welding jig is of massive 
LonstruLtion to provide eomplete 
rigidih throughout the welding op 
eration "I his jig is rotatable ma> he 
raised or loweied, and is entireh in- 
side the structure to be welded 

8 , Main ligs and fixtures, engine 
mounts, nacelles, landing gear struts, 
and similar parts are assembled b^ 
electric arc welding in the aircraft 
industry It is of interest to note 
that an inexperienced arc welder 
usually needs at least a year to be- 
come sufficienth skilled to do the 


t\ pe of work required in aircraft 
production 

9 . Automatic ind sc mi automatic 
welding equipment well proven b\ 
industr\ in man> applications, will 
find much use in the production for 
defense program once industry realh 
gets under way Such units as this 
‘Electronic Tornado” automatic 

welding head will have application 
in the manufacture of units for both 
the Arm\ and the Nav\ 

10 . Note the si/e of this jig, which 
is used to align parts welded to- 
gether to form an engine mount foi 
a V-type engine i he ox}-acetylenc 


process is used for this welding oper 
ation m Consolidated Airciaft C or 
poration’s plant at San Diego 

11. Two resist UK i welding ma 
chines built b\ bederal Machine & 
Welding Compan\ said to be the 
largest both in si/e and capacity in 
the aircraft industry, have been in 
stalled b\ laickheed Ait craft Cor- 
poration to speed the production of 
airplanes for oui armed forces 'ITese 
machines are capable of welding two 
sheets of aluminum alloy J in thick 
with the SO in long welder arms 
spaced IS in apart The wide arm 
spacing is necessary to permit weld- 
ing of curved forms 
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12 . Wclilint: speii/ii ituins tor .IS 
sernblics required the Aiiin .iml 
Navy frequenth speLif\ that ^11 
struLtures be positioned so that uelds 
can be made in a hori/ontal iiosition 
J*"or eLonoinRal produLtion, theieforc 
weld positioners like this motor 

' operated unit will be essential I ht 
assemblies to be welded iisuallv an 
tacked to^etliei in ali^mment fixtures, 
then transferred to the positioning 
tables foi final weldinti 

13 , Main of the engine manifolds 
in service on commerLial airline 
planes m the United States, and on 
a hip;h percentage of all militir> 
planes, aie manufactured b\ Solai 




Aiici.ift Lonipim in S m Diego 
1 hese maiiitolds an fabricated from 
stainless steel sheet stock of 0 018 oi 
0 04^ in thickness I he o\a aceti 
lenc piocess is used iiid because of 
the thin sections the welding opera 
tion is ciitical 

14 . A majoi jiiogram of aiiciaft 
construction )ig building has bten 
under w a\ at the fSoithrup Aircrift 
plant for the past six months and at 
present is continuing at an acctltr 
ated pace due to the expansion of our 
ilefense piogiam All assenibh |igs 
are electric arc welded because this 
method is moie lapid and does not 
distort the )ig struituie 
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15 . Ox> acetylene cutting and bevel 
mg of stiffener rings for brake drum 
flanges to be used on ship winches il 
lustrates an adaption of portable 
tutting machines for meeting special 
requirements This “Oxweld” unit 
IS equipped with three blowpipes, the 
first for cutting the outside diameter 
of the ring, the second for cutting the 
inside di imeter, and the third for 
beveling the outside diameter for sub 
sequent welding to the drum hj 

' Unionmelt ’ A^elding Thice rings 
arc cut, one inside the other, from a 
single square plate 

16 . Ox^ aettWene gouging is used 
principal 1\ for gouging out the back 
side of electric welds to prepare the 
plate for rewelding Single V butt 
welds ate used on the bottom plates 
of some u elded ships In this in 
stance, the plates are ^8 m thick and 
are butt elded from the inside by 
the “Unionmelt” process A gouging 
torch then is used for grooving the 
undeiside of the weld 

17 . The cost of producing nianv sub 
assemblies for metal airplanes can be 
reduced considerabl} through the qi 
plication of spot welding in place of 
riveting, where conditions permit 
The above photograph shows an elec 
tronicallv controlled spot welder m 
use on an aluminum alloy^ fuselage 
section Spot welders developed for 
the aircraft industry ordinarilv have 
considerable throat depth 

18 . Base coveis for shell are bright 
soft annealed circular disks of sheet 
steel that are attached to the base of 
the shell b^ over lapped spot or seam 
welding (jIM — Vol 84, page 667) 
The machine developed by Thomson- 
Gibb for this operation on 75mm 
and 1 in shell is standard, except for 
the tandem fixture To make welds, 
the operator puts a shell casing m 
each chuck, places a disk m position 
on the base of each, brings the weld 
mg wheels into position over one of 
the stations and starts the shell to 
rotating by pressing a pushbutton 
Welding current automatically is ap- 
plied while the shell is rotated 180 
deg. When the first weld is complete, 
the operator shifts the slide to the 
second position and starts the second 
c}cle While the second shell is being 
welded, the first station is unloaded 
and reloaded. 



19 . This Scidky stored energy type 
spot welder installed m the North 
American Aviation plant is shown 
spot-welding an aluminum-alloy pi- 
lot’s seat In this welder, the pres- 
sure and heat-adjustment are the 
major factors contributing to the 
quality and strength of welds m 
aluminum alloys Although spot-weld 
ing of aluminum has been done for 
many years, it is only recently that this 
process has been developed to a point 


wheu* It could be applied satisfac 
torily m the production of aircraft 
When one considers the number of 
rivets driven m the wing of fuselage 
of an average airplane, at a cost of 3 
to 4 cents per rivet, it is easy to see 
why satisfactory spot welding of 
aluminum-alloys is important 

20 . Many of the hull plates for both 
naval and commercial vessels must be 
cut to special si/c and shape, as must 
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many of the other structuial parts in 
side the ship Oxv acenleiic cuttin^^ 
machines of both the port ible and sta 
tionary types arc finding considerable 
application for such nork Some ot 
these plates are lap-\’i elded and there 
fore do not require beveling, but in 
some cases plates must be beveled for 
butt-wclding The photograph shows 
an Oxweld portable unit beveling a 
y 2 -in shell plate for the forward 
part of a tanker 


21 . Ih ree b isil types of equipment 
ire suitable for spot welding alumi 
niim and most of its allo\s In addi 
tion to the i lectronicalU controlled 
ic spot welder shown here in use 
in the plant of North American Avi 
ation Corp there are two Upes 
which operate In building up i high 
electrical charge and then discharging 
It after the welding tips h ive been 
brought against the material under 
predetermined pressure Of these, the 


Sciak} spot welder stoies electrical 
energy in an induction coil so wound 
that the secondary discharges a high 
intensit> current at low voltage The 
second, developed by Taylor Winfield 
and i|r scribed in the “Show in Print” 
section of this issue, incorporates a 
high rapacity condenser which is 
charged to a preset voltage which, 
after a predetermined time, dischargts 
a high intensity current to make the 
spot weld 
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22. One of tHO lar^e H.inie cutting 
units installed in Lastein shipviirds 
for shapin^^ Hour plates and othei ele 
incnts fot Class C^ Lar^o ^essels this 

ravoi^rapli” ov^ aut^lene unit per- 
mits mass prod lu non LUtlin^ wheie a 
numhei of vessels idditiial in si/e .ind 
desifjrn are under Lonstruction in the 
same yard "I he flame vuttin^ set-ups 
in these yards proh.d:>h are the lar^ 
est mstallatinris of their kind at thi 
present time 

23. DiffiLult to maihinr hatih optn 
in^s m arnioi plate ean he cut in one 
continuous operation in this set up, 
which incorporates a templet Lon- 
trolled “Poly^^raph” ox\ acetylene 
poi table cutting machine 'I orch and 
driving; units are mounted together 
in this unit 

24. Flame-cleanmfj of structural steel 
assemblies prioi to painting finds a 
majoi application in the ship building 
industry Here, .i flame vleaiimtz; torch 
is bein^ used for cleaninii rusted 
bulkhead plates in the enirme loom of 
a tanker Immediately following; the 
operator is showm a second man who 
^ocs over the flame cleaned surfave 
to remove the loosened scale with a 
wire brush Paint then is applied so 
as to take ridvantape of the heated 
metal, yvhich takes paint wdl 


This section was made pos 
sible throujj^h the cooperation of 
the following or^^aruzations 

Air Rhujction S\tf5 Comcanv 
A l I IS C IlAl MI-RS Manufacturivo 
COVIPANV 

Amfrican (^As FuRNAir Company 

CONSOI IDATED AiRCHAFT CORPORAIION 

Dougi AS Aikcrvh Company 
The Fiectric Furnace Compwy 

(iFNERAl J IICPRIC COMPVNY 
(jFORf F J HACFN ( OMI NNY 

FFevi Dun Eilcfric Comhanv 
F EFDS k Norihrup Compaw 
i IN COIN 1 I CCTRIC (OMPVNV 
IjNDnERf Enginfi-rino Compvnv 
iHh Lindl Air Products Company 
Focmifi-d Aircraft Corpohvtion 
North AwERicyN Avtiaiion Inc 

NoRTHRUP AiRCRAhT, Fnc 

Rfpuhiic Silfl Corporation 
S oi \R Aircraft Compaw 
Surface C omhustion Corporation 
F HOMitON (jinn Iiictric Wei ding 

C OMPANY 

Unitfd Aircraft Corporation 
United States Nava 
Westinc Housi Eifctric &. Mfg (o 
Wright Aeronautical Corporation 








The Working of 


CARBON SHEET STEEL 


T he process of rolling sheets was 
invented in England in the lath 
Century. It appears that the first 
American sheet rolling mill was built 
in Pittsburgh in 1818 by the Pitts- 
burgh Steam Engine Company under 
the superintendence of Joshua Malen. 
Today, about half of the steel made 
in the United States is now applied to 
th^roduction of flat-rolled products. 

Tnc classifications of flat rolled 
steel products are listed in Table I. 
The United States Standard gages for 
sheet steel are given in Table II. The 
U. S. gage is a weight gage and not 
a thickness gage, being based on 
41.82 lb. per s(^. ft. per inch of thick- 
ness — tlie density equivalent of steel. 
Prior to 1938, this equivalent was 
40.8 per sq. ft. per inch of thickness, 
but later 2^ per cent tolerance was 
added to the base weight to allow for 
crowning. 


keep the carbon content over 0.03 per 
cent. Manganese is important in im- 
proving surface toughness in draw- 
ing, but it apparently can contribute 
to blisters in pickling and galvanizing 
when its presence exceeds certain lim- 
its. If the manganese falls much 
below 0.20 per cent in rimmed steel, 
the rolled surface tends to be porous. 

ANNEALING PRACTICES 

Hot-reduced and cold-reduced sheet 
and strip steel must be annealed, un- 
less a hard temper is desired. There 
are a number of annealing operations 
used, the most important of which 
are (1) the cold-strain low-tempera- 
ture recrystalization anneal, (2) the 
normalizing operation, and (3) the 
stress-relieving anneal. 

llie cold-strain low- temperature re- 
crystallizatiun anneal is carried out by 


covering stacks of sheets or coi]$ 
placed on a bottom pUte, heating to 
1,200-1,400 F., ana allowing 
to soak until the temperature is 
form throughout the charge. The 
charge is allowed to cool before un-* 
covering. Material that has been 
cold-reduced or descaled before an* 
nealing is usually annealed in a pro- 
tective atmosphere or * 'bright an- 
nealed” in order to prevent the for- 
mation of oxide on the sheet. 

Normalizing consists of heat^ 
the sheet or strip to above the critical 
temperature and cooling to room 
temperature. This recrystallizcs and 
refines the grain structure and im- 
proves drawing properties. The grain 
size and hardness of normalizea ma- 
terial can be controlled by varying the 
soaking time and cooling rate. 

The stress- relieving anneal is a low- 
temperature pack or box anneal used 


TYPE OF STEEL USED 


Table I— CLASSIFICATION BY SIZE OP PUT-ROLLED STEEL 


Both low-carbon rimmed and killed 
steel are used for flat-rolled products. 
The rimmed steel has a thieJeer skin, 
which results in a sheet comparatively 
free from surface defects, A killed 
steel generally has a more sensitive 
skin which ruptures easily. For this 
reason, rimmed steels are almost uni- 
versally used for sheet steel. How- 
ever, killed steels have certain advan- 
tages such as uniformity of analysis, 
and comparative freedom from aging, 
the latter of which inaeases hard- 
ness and decreases ductility. 

The composition of some of the 
higher grade of sheet steels is given 
in Table III. Except for vitreous 
enameling sheets it is desirable to 


Widths, Thioknmss, In. 

In. ■' ' ' — 

0.2500 0.2499 0.1874 0.0567 0.0343 0.0254 0.0141 

Hot or to to to to to to 

rolled thicker 0.1B75 0.056B 0.0344 0.0255 0.0142 tbUmer 

Upto3>^.... Bar Strip Strip Strip Strip Sheet Sheet 

3^ to 6 Bar Strip Strip Strip Sheet Sheet Sheet 

6 to 12 Plate Strip Strip Sheet Sheet Sheet Sheet 

12 to 32 Plate Sheet Sheet Sheet Sheet Sheet T.M.Bl«ek 

32 to 48 Plate Sheet Sheet Sheet Sheet Sheet Sheet 

Over 48 Plate Plate Sheet Sheet Sheet Sheet 


Cold rolled 


Up to 12 . .. . Bar Strip Strip Strip Strip Strip Strip 

12 to 24 Strip* Strip* Strip* Strip* Strip* Strip* Strip* 

12 to 24... . Sheet** Sheet** Sheet** Sheet** Sheet** Sheet** T.M.Black** 

24 to 32 Sheet Sheet Sheet Sheet Sheet Sheet T.M.Black 

Over 32 Sheet Sheet Sheet Sheet Sheet Sheet Sheet 


* When a definite temper as defined li A.9.T.M. epecification A-109f or a iqMcial 
edge^ or special hni^ is specified. 

** When no special temper, edge or finish is ipedhed. 


This section was made possible through the cooperation of the following companies: 


Abrasive Company 
Air Reduction Sales Company 
Alleg^eny-Ludlum Steel Corporation 
American Rolling Mill Company 
American Society for Metals 
Ainerican Welding Society 
Carboloy Company, Incorporated 
Carnegie-IllinoH Steel Corporation 


Cincinnati Shaper Company 
Cleveland Crane & Engineering Co. 
Cleveland Twist Drill Company 
Cochrane-Bly Company 
Continental Machines, Incorporated 
E. F. Houghton & Company 
Lincoln Elearic Company 
Linde Air Products Company 
Westinghouse Electric A Manufacturing C 


Morse Twist Drill & Machine Company 
National Twist Drill A Tool Company 
Norton Company 
Republic Steel Corporation 
Soco^-Vacuum Oil Company 
The Texas Company 
Vanadium Alloys Steel Corporatton 
Victor Sew Works, Incorporated 
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Tobl# S. STANDARD 

«AOI FOR SHIRT STBRL 


i 

1 


ts 

dr 

dr 

« 

111 

111 

3 

160 

0.069444 

10.0000 

0.2391 

4 

150 

0.065104 

9.3750 

0.2242 

5 

140 

0.060764 

8.7500 

O.2092 

0 

130 

0.056424 

8.1350 

0.1943 

7 

120 

0.DS30B3 

7.5000 

0.1793 

8 

110 

0.047743 

6.8750 

0.1644 

9 

100 

0.043403 

6.2500 

0.1405 

10 

90 

0.039063 

5.6250 

0.1345 

a 

80 

0.034722 

5.0000 

0.1196 

12 

70 

0.030382 

4.3750 

0.1046 

13 

60 

0.036043 

3.7500 

0.0897 

14 

so 

0.021701 

3.1250 

0.0747 

15 

45 

0.019531 

3.8125 

0.0673 

16 

40 

0.017361 

2.5000 

0.0598 

17 

36 

0.015625 

2.2500 

0.053B 

18 

32 

0.013889 

2.0000 

0.0478 

19 

28 

0.012153 

1.7500 

0.0418 

20 

24 

0.010417 

1.5000 

0.0359 

21 

22 

0.0095486 

1.3750 

0.0329 

22 

20 

0.0086806 

1.2SO0 

0.0299 

23 

18 

0.0078125 

1.1250 

0.0269 

24 

16 

0.0069444 

1.0000 

0.0239 

25 

14 

0.0060764 

0.8750 

0.0209 

26 

12 

0.0052083 

0.7500 

0.0179 

27 

11 

0.0047743 

0.6875 

0.0164 

28 

10 

0.0043403 

0.6250 

0.0149 

29 

9 

0.0039062 

0.5625 

0.0135 

30 

a 

0.0034722 

0.5000 

0.0120 

31 

7.00 

0.0030382 

0.437500 

0.0105 

32 

6.50 

0.0028212 

0.406250 

0.0097 

33 

6.00 

0.0026042 

0.375000 

0.0090 

34 

5.50 

0.0023872 

0.343750 

0.0082 

35 

5.00 

0.0021701 

0.312500 

0.0075 

36 

4.50 

0.0019531 

0.281250 

0.0067 

37 

5.25 

0.0018446 

0.265625 

0.0064 

38 

4.00 

0.0017361 

0.250000 

0.0060 


after the removal of the charge f roqi 
the furnace whoi the temperature 
has dropped from 200 to 400 F. 
below tlut of the furnace. 

Typical physical properties of mild 
steel sheets and strips after annealing 
operations are given in Table IV. 

The surface textilre of sheet and 
strip can be varied between wide lim- 
its, depending upon the surface treat- 
ment. For plating and similar uses, a 
smooth bright surface is necessary, 
but for vitreous enameling and many 
drawing operations, a certain dullness 
or roughness of surface is more suit- 
able. Rough surfaces improve adher- 
ence for enameling and similar fin- 
ishing. In certain drawing operations 
where heavy pressures are developed, 
the duller type of surf ate draws 
better. 

TYPES OP SHEET STEEL 

G)ld rolling is practiced to obtain 
or develop certain qualities and prop- 
erties, which may be classified as fol- 
lows: (1) sizes thinner than that 
possible by hot rolling, (2) desired 
surface finish, (3) definite hardness 
or temper, (4) controlled edge char- 
acteristics. As the cold work on sheet 
and strip increases, the hardness is 
correspondingly raised. Cold-rolled 
material is produced in five different 
tempers as follows: No. 1, full hard; 
No. 2, half-hard; No. 3, quarter- 
hard; No. 4, soft or planished; and 
No. 5, dead soft. The approximate 


physical properties of each of these 
tempered steels, together with recom- 
mended uses, ore given in Table V. 

Fabricators of products made from 
flat-rolled sheet and strip can obtain 
the steel in the following forms: 

1. HohRolUd — ^This term is usu- 
ally applied to No. l6 gage and 
heavier products rolled on continuous 
hot-strip and iobbing sheet mills. 

2. Hot-Rolled and Normalized — 
Hot-rolled sheet and strip in heavy 
gages are too hard for many purposes, 
and are usually normalized to in- 
crease their adaptability for fabricat- 
ing operations. 

3. Hot-Rolled Pickled — and 
strip are hot-rolled and pickled to re- 
move the oxide coating in order to 
make them more suitable for die 
forming, welding, and application of 
protective coatings. 

4. Hot-Rolled Annealed — This in- 
cludes No. 17 gage and lighter sheet 
and strip which are first hot rolled, 
then cold rolled and box annealed; 
also, hot rolled, box annealed and 
cold rolled or roller levelled to flat. 
The sheet and strip have moderately 
good forming properties. 

5. Hot-Rolled, Pickled and An- 
nealed — Such sheet and strip are 
identical with hot-rolled annealed 
products, except that in this case hot- 
rolled sheet IS pickled to remove 
oxide, flattened and box annealed. 

6. White-Finished Hot-Rolled 
Pickled and Annealed — Such sheet 
and strip are identical with hot-rolled, 


Tabl« IV— PROPERTIES EFFECTED BY TREATMENT 


to remove internal stresses produced 
either by the rapid cooling in the 
normalizing operation of by leveling 
or light-rolling operations after nor- 
malizing. It improves drawing prop- 
erties. Temperatures used range from 
930 to 1,200 F. A protective at- 
mosphere can be used under the 
cover to prevent oxidation. The 
charge may be steam blued if desired 
by addition of steam under the cover 


Sheer Treatmojir Hard- Olsen 

EJonga- ness, eup, 

Tensile strength, tion, % Rockwell 0,04 in. 
lb. per aq. in. in 2 in. B thick 


Yield 

Hot-rolled sheet 50 , 000 

Hot-rolled coiled strip 45 , 000 

Hot -rolled + normalised 38,000 

Hot-roUed + second anneal 30,000 

Hot-rolled + cold reduced 85,000 

Hot-rolled + bright anneal .... 28,000 

Hot-roUed -|- normalize -f second 

anneal 32,000 


Ultimate 

68,000 

10 

70 

0 200 

55,000 

30 

60 

0.350 

52,000 

32 

55 

0.365 

48,000 

38 

50 

0.390 

85,000 

4 

90 

0.120 

45,000 

42 

45 

0.410 

50,000 

38 

52 

0.390 


Tobit III— TYPICAL COMPOSITIONS FOR SOME HIGHER GRADE SHEETS 


Corx^peieitMon, per cent 


Grade of quality Carbon 

Ordinary requirements, mild forming 0 . 05-0.08 

C61d-foraiing, full cold-roUed stock 0 . 10-0 . 1 5 

Cold*drawing» full cold-rolled stock 0.07-0.10 

Automobile sheets 0.05-0.08 

Deep-druwing stodc 0.09-0.15 

Bxtra-dem-drawing stock 0 . 02-0 . 10 

Difficult drawing stock 0.02-0.08 

FuredtaK stock 0.08-0.12 

Surlsoe important, painting, UthographiAg. . . 0 . 05-0 . 08 

Vitreous enameling 0.03 max. 


Manganese 
0.20-0.35 
0.35-0.45 
0.35-0.45 
0.25-0.50 
0.30-0.40 
0.30-0.40 
0.30-0.40 
0.35-0.45 
0.25-0.50 
0.10 max* 


Phosphorus 

0.005-0.05 

0.005-0.05 

0.005-0.05 

0.30 max. 

0.005-0.05 

0.005-0.05 

0.005-0.05 

0.050-0,10 

0.005-0.05 

See Note A 


Sulphur 
0.005-0.05 
0.005-0. 05 
0.005-0.05 
See Note A 
0.005*0.05 
0.005-0.05 
0.005-0.05 
0.005-0.05 
See Note A 
See Note A 


Silicon 
Trace-0.008 
Trace-0.008 
Trace-0. 008 
Trace-0,008 
Trace-0.008 
Trace-0. 008 
Traoe-0.006 
Ttaee-0.008 
Trace-0.008 
Trace-0.008 


Note A: Keep this element as low as possible. 
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TaU* V-^moXIMATI PHYSICiU. PIOPIRTIIS OP COiD<ROUID STOOt 


Qroda or 
tamper 

No. 1, bard 

^ardnaas, 
Rookwatl B 
90dh6t 

Dapthafoup 
for 0.05 in. 
fhioknaaa of 
atrip, mm A 
6- 7 

Ultimntm 
tanrilo 
atrangth,** 
Ib.pBTMq. in. 
80,000 
zkU.OOO 

Bkmgmtkm, 
%m3m, for 
0.05 In. afr^ 
l/iioknaaat 

3 d: 2 

RamarAs 

lutendad for flat Uanking only. 

No. 2 half bard 

80 db 5 

7- 8 

64,000 
± 8,000 

9 zfc 5 

Intended for easy bending up to 90 deg. across the 
grain. No bending along Hit grain. 

No. 3 quarter 
hard 

69 dz 5 

8- 9 

54,000 
± 6,000 

20 rfc 7 

For shallow drawing and stamping, where a very 
smooth surface is required. Be^ 180 deg. across 
the grain and 90 deg. Bkmg the grain. 

No. 4, aoft or 
planished 

58 =t 6 

9-lOH 

48,000 
± 5,000 

30 ± 6 

For fairly deep drawing where no surface strain Is per- 
missible. Bends 180 deg. both ways of the grain. 

No. 5, dead 
■oft 

45 ± 7 

10-llH 

44,000 
± 4.000 

39 ± 6 

For deep drawing where slight stretdier strains are 
permissible. Bends 180 deg. both ways of the graia. 


• Cup depth varica anth thickneaa of atrip. For grade No. 5, the depth ia given approximately by the formula: DalO.Smm. 
+ 6.4 log t, where t = thickneaa in mm. Other tempera vary in a similar way. 

** Tensile properties are baaed on the standard tension test specimen for ^eet metals, Fig. 7, A.8.T.M. Designation SB, A.S.T.M* 
Standards, 1936, Part 1, P. 833. 

t Elongation in 2 in. varies with the thickneaa of atrip. For Grade No. 5, the percentage elongation »■ 41 -|- 10 log t, where t « 
thickness in mm. Other tempera vary in a similar way. 

t For cold atrip 0.069 in. and thinner, the Rockwell B hardness range is 96 ^ 6, with corresponding increase in tenaile strength 
and drop in depth of cup test. 


pickled annealed stock, except that 
they may be pickled last or deoxi- 
dized in box annealing to remove an- 
nealing oxide when it would be ob- 
jectionable in fabricating. 

7. Extra-Smooth Hot-Rolled An- 
nealed — This product is identical 
with hot-rolled annealed stock, except 
that it is given a full cold-rolling to 
develop the desired smoothness. 


8. Blued Sheet — Such sheets are 
submitted to processes designed to 
produce uniformly coated surfaces 
with light oxide hlms, usually having 
a color of some shade of blue. 

9. Specially Processed Sheet — In 
addition to the above treatments, vari- 
ous uses to which sheets are applied 
require special processing. Among 
these m-^y be mentioned vitreous 


enameling, which requires a special 
surface adapted for increasing the 
adherence of the enamel. 

10. Oiled Sheet and Strif — These 
products are coated with oil to pre- 
serve them from rusting for short pe- 
riods, Usually, the treatment con- 
sists of pickling, rinsing with water, 
washing with an alkaline solution, 
drying rapidly and oiling. 


SURFACE TREATMENTS AND COATINGS 


Iron oxides, loose dirt, oils and 
grease must be removed from the sur- 
face of sheets and strip steel before 
they can be fabricated into producLs. 
The methods and materials for clean- 
ing and descaling sheet and strip 
metal arc listed in Table VI. 

Coating materials for sheet and 
strip steel are of two kinds, metallic 
and non-mctallic. The latter is com- 

E rised of mixtures of organic or com- 
ined organic and inorganic origin. 
Coatings may be applied for lasting 
or long-time protection, but coatings 
that will aiford temporary protection 
and that are easily removed or that 
possess properties which permit the 
steel to be used without their removal 
are important. 

METALLIC COATINGS 

Metals used for coating sheet and 
strip steel, in order of their impor- 
tance include tin, zinc, terne metal, 
nickel, chromium, cadmium, copper, 
aluminum, bronze, cadmium-tin alloy, 
silver, gold, lead, iron and steel. 
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These are applied to steel surfaces by 
the following six methods; 

1. The Hot-Dip Process — In this 
process the article to be coated is im- 
mersed in a molten bath of zinc, tin 
Of terne metal. The most suitable 
temperature for the molten bath is 
between 50 and 100 F. below that 
temperature at which the molten bath 
will attack the metal being coated or 
the metal from which the bath is 
constructed. For example, pots in 
which steel is galvanized will be at- 
tacked rapidly by zinc at 900 F., for 
which reason the best temperature of 
the bath has been found to be be 
tween 790 and 350 F. 

2. Surface Absorption or Metalln 
Cementation Processes — Coatings of 
zinc, aluminum and silicon are suc- 
cessfully applied by these methods. 
They are known as sherardiziiig, cal- 
orizing and Ihrigizing. 

In sherardizing, the parts to be 
coated arc usually small articles which 
arc thoroughly cleaned by pickling or 
sandblasting, packed in metal drums 


with hne zinc dust, and heated for 
several hours to 650 to 750 F. The 
drums are slowly rotated in the fur- 
nace during heating. The surface pro- 
duced affords good protection against 
atmospheric corrosion. 

In calorizing, developed by Gen- 
eral Electric Company, thoroughly 
cleaned steel articles are packed in 
steel drums containing a mixture of 
alumnium and aluminum oxide. A 
reducing gas is passed into the drum 
which is rotated in a furnace and 
heated for about five hours to be- 
tween 1,730 and 1,750 F. The alumi- 
num coating protects the steel from 
oxidation at elevated temperatures. 

Ihrigizing is a special type of sili- 
conizing, or impregnating the sur- 
face of low carbon steels with silicon. 
The surface of the steel must be 
cleaned of sand and heavy scale, 
packed with silicon carbide or ferro- 
silicon, heated to 1,700-1.800 F.« 
and exposed to the action of chlorine 
from two to six hours, The silkoolzed 
layer, usually 0.005 to 0.1 in. thick 
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ToU* Vl~MITHODS IN COMMON tfSI FOR CUANINO AND MCKLINO 


Trp0 

hgechanical 

M0th0d 

Brushing 

Mmtwrimi used 
Steel brush 

Hamoroa HamarAs 

Loose dirt, rust, seale 


Air blast 

Compressed air 

Loose dirt 


Mechanical 

Sand or metal 
blast 

Sand or metal parti- 
cles + Compressed 

air 

Loose dirt, rust* scale 

Mechanical 

Bending or stretching 

Heavy scale 


High-temperature 

raemied 

Deoxidising with 
gases 

Hydrogen, methane, 
mixture of carbon 
monoxide and 
other gases 

Thin films of oxides, 
organic substance, 
ml 

Heat the material in the presence of the 
reducing gases. Oxides are reduced. Or- 
ganic matter is decomposed. 

High'^temperature 

chemical 

Liquid bath 

Fused sodium car- 
bonate + sodium 
cyanide 

Thin films of oxides, 
oil, organic sub- 
stance 

Oxide is reduced and surface metal is nitrided, 
or carburized and nitrided, to form a film 
resistant to atmospheric corrosion. 

Hi^-temperature 

dectrocbemical 

Electrolytic bath 

Fused sodium hy- 
droxide 

Oxide films 

NaOH is the electrolyte and the steel the 
cathod; use 100-150 amps, per sq. ft. 

Chemical 

Alkaline bath 

Solutions of soaps, 
caustic soda, tri- 
sodium phosphate 

Oil and grease 


Chonical 

Liquid bath 

Emulsifying solutions Heavy oil and grease 


Chemical 

Acid bath- 
pickling 

Inorganic acids: 
sulphuric; hydro- 
fluoric nitric; 

phosphoric 

Oxides and scale 

Sulphuric acid most commonly used; sulphuric 
(or nitric) + hydrofluoric acids for stainless 
and heat-resistant steel; phosphoric acid is 
slow and costly, but after pickUng articles 
are more rust resistant. 

Electrolytic 

Alkaline bath 

Meta- or orthoilli- 
cate of soda in 
concentrations of 

3 or 4 os. per gal. 
of water 

Oil 

Two-step cleaning: First spray solution at 
200 F. in hooded tank. Second, place in 
tank with electrolyte near boiling; the 
article is the cathode; use 10 volts, 30 amps, 
d-c. per sq. ft. Finely, brush and wash 
with water at 120 P. 

Electrolytic 

Acid bath- 

pickling 

' Sulphuric acid 

Sulphuric or sul- 
phurous add 

Bisulphates or bisul- 
phates + sulphuric 
acid 

Phosphoric acid + 
trisodium phos- 
phate 

Hydrochloric or sul- 
phuric acid 

Sulphuric acid 

Oxide and scale 

Oxide and scale 

Oxide and scale 

Oxide and scale 

Cowpcr-Coles method: Add is electrolyte; 
article is cathode; lead bars for anode; 
direct current of B volts. 

Reed’s method: Uses acid of 1.06-1.25 spe- 
dfic gravity and temperature not over 140 
F.; d.c., 0.4-0.7 amps, per sq. decimeter. 

Danf^orth and Jones method. 

Marino method: Use 10% solution of acid 
and phosphate as electrolyte at 140 F. 



Oxide end scale 

Oxide and scale 

Avery method: Use 5% solution of the acids; 
nickel or carbon bars as anodes; direct 
current of 4-6 volts and 20 amps, per sq. 
dedmeter. 

Hanson - Van Wrinkle - Munning two-step 
method: First, the artidc is cathode in 
10-20% solution of add under 25 to 125 
amps. d.c. per sq. ft. Second, artidc is 
transferred to 50% solution of acid under 
same current density. With d.c. of 100 
amps, and solution at 90 F., low-carbon steel 
artidea can be bright cleaned in 2 to 5 min. 

Electrolytic 

Acid + alkaline 
baths 

Sulphuric add 
hydrochloric add, 
sodium chloride, 
caustic soda, 
trisodium phosphate 

Oxide, scale, oil and 
grease 

Bullard-Dunn process: Two electrolytes, one 
acid and one alkaline are used; lead anodes; 
article cleaned is cathode. Add electrolyte; 

3 oz. each per gal. of sulphuric add, hydro- 
chloric acid and sodium chloride to remove 
oxide and scale. Alkaline electrolyte: 3 oz. 
soda ash, 4 oz. triiodium phosphate, and 9 
oz. caustic soda per gal. watCT to remove 
oil and grease. As s^e is removed, lead 
film forms which is removed by reversing 
current quickly. 


NOTE; Temperature ii the meet important factor in centroUing the time required for cleaningi and controlling iron loss 
during pickUng. For example, the time for pickling at 190 P. i« leu than half the time required at 140 P. Prom room temperature 
to hoiii^ the epmd of pickting doubles for each rise of 15 to 20 d^* P. Also, the rate of solution of iron at IBO P . is about five 
times that at 140 F., and at 212 P. it is nearly 100 times that at room temperature. Therefore, the temperature should be main- 
tained Sa hi^ as possible without pitting the steel or decomposing the inhibltQr, and the article should be removed from the bath 
as socMi aa It is free from scale. 

In pickl^, InhibitorB can be added to the bath which slows down or prevents the action of the add upon the base 
metal but permits the reactions that result in removd of the odde or scale to continue. 
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is hard aad resistant to corrosion by 
Qon^xidiaing adds, and to wear and 
oacidation at temperatures to 1,600 F. 

}. tA9td Stfdymv — Most of the 
common metals can be applied to car- 
bon shcet-^metal articles by metal 
graying. The metal to be coated is 
drawn into a wire and fed into die 
spray gun, where it is melted by acet- 
ylene or hydrogen flame. It is picked 
up and atomiaed by a compressed air 
nozzle and projected against the sur- 
face to be coated. The impact causes 
it to adhere to the steel surface, pro- 
viding it is perfectly dean and free 
of oiE 

4. Copper Cladding — In this proc- 
ess, the steel is cleaned perfectly, 
mounted on a covered mold, and 
heated out of contact with air to a 
temperature slightly above the melt- 
ing point of the copper. The copper is 
then cast above the steel base. Other 
methods consist in dipping the steel 
core into a bath of molten copper and 
depositing the copper electrolytically. 
Semi-finished products prepared by 
this method may be heated to around 
170 F. and hot-rolled, then finished 
by cold rolling or drawing as in reg- 
ular copper-forming work. 

5. Aluminum Cladding — This is 
accomplished by rolling flat steel al- 
most to gage, deaning it perfectly, 
placing it between two sheets of alu- 


minum and then cold rolling. How- 
ever, it may be heated to between 600 
and 700 F. and rolled. The latter 
method results in a better bond of 
the aluminum widi the steel Sub- 
sequent annealing above 1,000 F. 
causes the aluminum to unite with the 
iron forming a very brittle iron 
alununate. 

6. Electroplating — ^This is the 
most widely used method for apply- 
ing metallic coatings to articles tanri- 
cated from sheet steel. The base 
metal must be cleaned of oil, grease, 
dirt and scale by methods such as 
specified in Table VI. A few typical 
plating baths, with operating data, 
are given in Table VII. 

NON-METALLIC COATINGS 

Non -metallic coatings are of two 
classes, organic and vitreous. Organic 
coatings are commonly known as 
paints, varnishes, enamels, lacquers 
and japans, the pigment being gen- 
erally of inorganic origin. In many 
cases, rust inhibiting or bonding 
treatments are appliecf to effect a bet- 
ter bonding of the paint film with the 
steel surface and to inhibit corrosion 
effected through porosity of this film. 
This can be accomplished by treating 
the clean surface of the steel with 
manganese dihydrogen phosphate. 


Also, after cleaning, the steel cm be 
dipped into a rust-proofing solution 
of copper salt and phosphoric add, 
kept at a temperature of 140 F. Ox- 
alic acid may ot substituted for phos- 
phoric acid, when the baking temper- 
ature used is below 300 F. Another 
inhibiting solution is chromic add 
and sodium chloride which can be 
sprayed upon the cleaned sheet at a 
temperature of about 180 F, Other 
methods indude electroplating in a 
zinc phosphate solution, spraying 
with a mixture of phosphoric acid 
and oxalic add, and spraying with a 
solution made up of zinc nitrate, so- 
dium bisulphate and sodium acetate. 
The latter is known as zincoting. It 
requires rinsing with water and a 
dilute solution of zinc chromate after 
spraying. 

Vitreous coatings, commonly 
known as vitreous enamels, to dis- 
tinguish them from enamels of or- 
ganic origin, correspond to a layer Of 
glass fused to thej)ropcrIy prepared 
surface of steel. The one particular 
requirement of such coatings is that 
it must have a coeflicient of expansion 
^proximating that of iron or steel. 
To apply these coatings, the formed 
sheet-metal articles are degreased, 
pickled in acids, rinsed in a neutraliz- 
ing bath, washed, dried, immersed in 
a water suspension of pulverized 


TabI* VII— TYPICAL BATHS FOR ELECTROPLATING CARBON SHEET STEEL 


Kind of 
COB ring 

Nickel 

1 

Type of 
coat 

’ Watts or 
dull 
Bright 

Hard .. 

Typical composition of baths 
per gallon of water 

40 oz. nickel sulphate, 8 oz. nickel chloride, 5 oz. 
boric acid 

40 oz. nickel sulphate, 6 oz. nickel chloride, 4^ 
oz. boric acid, -f 1 or 2 per cent addition agents 
16 oz, nickel sulphate, 2.8 oz. ammoniiuii sulphate, 
1.1 oz. potassium sulphate 

pH 

1 5-2 5 

2 0-5 0 

5 2-5 B 

-Operating conofitfons 

Temperature, F. Amperes 
per sq. ft. 

110-125 40 

125-140 10 

120-130 20-35 

Volts 

Chromium < 

^ Bright 

1 

25-55 oz. chromic acid, 0.35-0.55 oz. sulphuric 
acid 


110-120 

150-300 

3 5-6 


[Hard . 

35-55 oz. chromic acid, 0. 2-0.7 sulphuric acid 


140-150 

200-300 


ZiijC* . 

' Acid 

32 oz. zinc sulphate, 2 oz. sodium acetate, 4 oz. 
aluminum sulphate, -|- 13 oz. addition agent 
(licorice) 

2 5-4 0 

70 

25 


Cyanide. 

8 oz. zinc cyanide, 3 oz. sodium cyanide, 7 oz. 
sodium hydroxide, + iV oz, bnghteners (mer- 
curic salts) 

12.0-12.2 

100-110 

30 

4-10 

Cadmium 


3 oz. cadmium oxide, 13 oz. sodium cyanide, + 
brighteners 

13 0 

70 

25 



Alkaline 

16 oz. sodium stannate, to 4 oz. sodium hydrox- 
ide, -f addition agent 


140 

10-40 

4.5 

Tin 1 

Acid 

8 oz. stEuinous sulphate, 9 oz, sulphuric acid, 

7 oz. cresol sulphonic acid -j- addition agent 


70 

35 

1.1 

Copper . . 

f Cyanide 

3 oz. copper cyanide, 4.5 oz. sodium cyanide, 6 oz. 

potassium tartrate, 2 oz. sodium carbonate 

28 oz. copper sulphate, U oz. sulphuric acid . 

11 8-12.2 

160-180 

30 


[ Acid 

11, b' 

70-80 

30 


Brass 



3.6 oz. copper cyanide, 1.2 oz. zinc cyanide, 7.5 
oz. sodium cyanide, 4 oz. sodium carbonate 

110 

10-12 



* Articles eleCtropUted with zinc may be made black in color by immerainx m Antimony Black (4 oz. sodium h)rdrozidc -f oz. 
antimooy oxide per gal. of water) or Nickel Black (4 oz. nickel chloride -j- 6 oz. ammonium chloride 2 oz. sodium sulfocyanlde 
+ H ^ chloride -h oz, copper carbonate per gal. of water). These solutions should be heated to 120 F. 
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enamel jn^redients, allowed to dtain* 
diy, heated at 1,500-1,600 F. from 1 
to 4 min., and cooled to room temper- 
ature, Additional coatings majr be ap- 
plied by dipping in a water suspen- 
sion of pulveriaed enamel ingredients 
of the desired composition. They 


should be dried, and fired at 1,450- 
1,300 F. for one to three minutes. 

Black oxide coatings are used on 
sheet-steel products. For such coat- 
ings, the steel is cleaned and heated 
to 1,200 F. for about seven hours in 
closed retorts in which the air is dis- 


placed bv a mixture of steam and 
vaporizea benaune, then cooled to 
^00 F„ clipped in hot boiled linseed 
oil and ke^ at this temperature until 
the oil has Wome oxidized. The ben- 
zine helps to produce a substantial 
coating. 


POLISHING AND BUFFING 


Polishing operations are classified 
as (1) rougmng, (2) dry fining, 
(3) oiling out or greasing, and (4) 
grease-fimshing or finishing. Fused 
crystalline aluminum oxide abrasives 
are used in these operations. The 
recommended grain sizes for the vari- 
ous operations are Nos. 20 to 80 for 
roughing; Nos. 80 to 120 for dry 
fining; Nos. 120 to 180 for greasing; 
Nos. IBO to 280 for finishing. 

For some types of work all of 
these polishing operations may be 
successively performed on various 
articles, while for others only one or 
two may be necessary to produce the 
required surface characteristics. For 
example, when preparing products 
for paint or lacquer finisning, Nos. 
80 to 150 abrasives can be used, but 
when they ate to be plated all four 
polishing operations may have to be 
used. 

The most common type of polish- 
ing wheel is made up of woven cot- 
ton fabric, sewed or stitched together 
and then saewed of cemented to 
form a wheel of the desired thickness 
and density. Wheels are made of 
canvas belting, woven cloth, sheep- 
skin, sewed buck, wool felt, leather, 
walrus hide wood blocks. Walrus 
hide is tough and springy, and can be 
cleaned by soaking in solvent if used 
for oiling out or greasing operations. 
Fine cloth, sheepskin and wool-felt 
wheels are used for certain dry fin- 
ing operations and greasing work. 
Leather-covered wood wheels are fre- 
quently used for polishing flat work 
where a slight cushion with a solid 
backing is required. For polishing 
flat sheets or pieces, abrasive belts 
can be used instead of wheels. 

The density, that is, the resiliency, 
of the polishing wheel is determined 
by the sewing of the bufl sections 
and by the extent of the area of the 
buflf diat is glued, Buff sections in 
which the tows of concentric or spiral 
sewing are spaced closelv, say i in. 
apart and wnich are glued to the 
buff, form the densest type of cloth 
wheel. Wheels of lesser density can 
be made of sections with wider 
spaced sewing, say from | up to f in., 
the glue being stopped between 1 to 


4 in. from the periphery of the wheel. 
A wheel that is not glued up to its 
periphery, however, has a tenaency to 
separate between the buff sections 
and to leave streaks on the surface of 
the work being polished. 

The density of polishing wheels 
can be varied over a wide range by 
varying the number of blocks of ma- 
terial that are assembled into the 
wheel. The cushion, that is, the dis- 
tance that the material projects be- 
yond the side plate of the wheel, also 
can be varied within certain limits. A 
cushion of 2 in. is most commonly 
used, but a 3 in. cushion is used 
where a particularly yielding wheel is 
desired, and a 1 in. cushion where 
the wheel is required to be rigid. 
Polishing wheels can be made with 
formed bases to fit the contour of the 
work being polished. 

All polishing wheels should be care- 
fully oalanced. Unbalanced wheels 

E roduce poor work and have short 
fe; also, they increase the cost of 
production because extra effort is re- 
quired to produce good work. Best 
polishing results are obtained at 
wheel speeds of 7,500-8,300 surface 
ft. per min. 

For best polishing results, the fol- 
lowing points should be observed; 

1. The abrasive grain should be ac- 
curately graded, dean and uniform 
in size, shape and grain surface. 

2. Use a first quality animal hide 
glue for assembling wheels. 

3. Weigh the glue and cold water 
carefully before soaking. Proportions 
of glue and water for the various 
grain sizes are as follows; For 150- 
200, 25 per cent of dry glue by 
weight; No. 100-120, 33 per cent; 
No. 8Ci-90 grain, 35 per cent; No. 
60--70 grain, 40 per cent; No. 46-54, 
45 per cent; No. 30-36, 50 per cent. 

4. Keep the glue no higher than 
150 F. 

5. Keep the clue pot, brushes and 
abrasive dean, free from oil and for- 
eign matter. 

6. The abrasive grain and wheels 
should be heated to about 120 F. be- 
fore applying the glue. 

7. Apply the glue evenly to the 


surface of the wheel, then roll the 
wheel in the grain, pressing firmly 
and evenly so that the grain will be 
uniformly coated on the wheel. 

8. Place the coated wheels in a 
special drying room, preferably where 
a constant temperature of 70 F. and 
a relative humidity of about 50 per 
cent can be maintained. Allow the 
wheels to remain until thoroughly 
dry. 

Narrow ledges, comers and other 
places difficult to reach with the pol- 
ishing wheel are bound to be poorly 
finished and may ruin the appearance 
of the part or article. In such places 
polishing compounds accumulate and 
become compact, causing difficulties 
in subsequent cleaning and plating 
operations. When designing parts 
which are to be polished, plated and 
buffed, designers should keep these 
facts in mind. 

Rough polishing will oxidize the 
surface of the metal, since the action 
of the abrasive is of considerable vio- 
lence and pressure. Blue-colored 
spots resulting from the heat remain 
on the polished article after cooling. 
They are likely to show under paint 
or lacquer unless greasing or finish- 
ing operations are employed. 

Some fabricators of sheet-metal 
products are using satin-finished sheet 
and strip steel, which eliminates 
roughing, dry fining and grease pol- 
ishing operations. However, during 
forming operations, this satin-finished 
steel may receive surface markings 
which can be removed by polishing 
with abrasives of No. 200-220 grain. 

Operators in plants forming articles 
from satin-finished steel should be 
trained to the hazards caused by 
rough handlii^, saatching and dam- 
aging the surface of this steel, espe- 
cially when the parts are to be even- 
tually plated and buffed. Scratches 
and die marks are detrimental and 
cause extra work in polishing; then 
the expense involved may not justify 
the hi^ cost of such steel. 

After polishing, parts must be de- 
greased tor plating or finishing with 
organic material. Degreasing meth- 
ods are listed in Table VI. 

Not all articles made from carbon 


m 
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fl«t>iQUed stodc need be pelidied as 
described above t>fior to plating. After 
press-forming (greasing and pickling 
when necessary), small articles can 
be burnished with hard-steel balls 
using trisodium phosphate and soap 
chips. The length of burnishing oper- 
ation depends upon the fuiish desired. 
Care must be t^en so as not to roll 
over sharp ed^s on the piece. Often, 
when there is a sharp edge, this 
should be removed by emery or sand 

S r prior to burnishing. Such bur- 
ng is more economical than pol- 
ishing, and articles properly burnished 
are capable of receiving a bright 
nickel or chromium plate, the quality 
of which on small parts is comparable 
to that produced on larger parts which 
have been polished and buffed. 

Buffing sheet-metal articles is 
bound to produce a sheen or luster 


on the surface. It comprises two op- 
erations, cutting down and coloring. 
The work is performed with a buffing 
wheel composed of a number of cir- 
cular cloth disks mounted on an arbor 
and rotated at speeds ranging from 
7,500 to 8,500 surface ft per min. 
The wheels are of three ty^. full- 
disk buffs, which may be eimer loose 
or sewed ; sewcd-piece buffs, and pat- 
ented folded buffs. The material is 
usually cotton sheeting, bleached or 
unbleached, the most widely used 
grade having a wrap of 64 threads 
per inch and a fiJling of 68 threads, 
known as 64 x 68 cloth. Another 
widely used fabric is woven 84 x 92 
cloth, which is harder than the 64 x 
68 cloth and will stand router usage. 
They are used for cutting down oper- 
ations, while the 64 x 68 is generally 
used for coloring. Folded buff con- 


sists of full dida folded and assem- 
bled in various ways to form pockets, 
and then axe assembled to form a 
complete circle after which they are 
either sewed as a loose buff or as a 
spirally sewed buff. Such buffs are 
used for both cutting down and col- 
oring. Their use usually results in 
the elimination of buff marks fo^d 
with the full-disk or sewed-piecc 
buffs. 

Buffs operating under heavy pres- 
sure must be ventilated in order to 
dissipate the beat generated. Folded 
buffs are designed to provide their 
own ventilation. Full-disk and sewed- 
piece buffs may be ventilated by as- 
sembling one or two disks of snialler 
diameter than die buff disk between 
each pair of buff disks or at such 
intervals as may be necessary, depend- 
ing upon the severity of the work. 


Sheet metal mav be butt, flange or 
lap welded. To okitain consistently a 
welded seam of good Quality, the 
edges of the sheet-metal members 
must be well aligned. All dirt, rust, 
and scale should be removed. 

Butt welds usually have additional 
metal supplied in the form of weld- 
ing rods. The flanged joint is usu- 
ally preferred for gas-welding on 
sheet lighter than 20 gage. The edges 
are flanged, brought together, and 
fused down; welding rod is seldom 
used. Particular care should be taken 
to secure good penetration and elim- 
inate the Aim of oxide between the 
projecting edges. 

Buckling and bulging, caused by 
expansion and contraction of the 
metal resulting from the heat of the 
welding operation, is the biggest 
problem in welding sheet steel. Prop- 
erly designed jigs will prevent such 
buckling and restrict movement of 
the sheet. They aid in assembling the 
various sheet members and in align- 
ing the edges to be joined. 

Stagger welding will relieve buck- 
ling by evenly distributing the heat 
over the full length of the seam. In 
, this procedure, the welder wems a 
few inches at the beginning of the 
seam, then moves to the center, nwt 
to the end of the seam, and nnaly 
back to where the first weld ended 
repeating the cycle until the weld 
is completed. 

Beading is employed as a means 
of allowing for expansion and con- 
traction in light sheet. Before the 
parts are aligned for welding, a bead 
IS run along the sheet parallel to the 
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WELDING 

seam and not more than an inch from magnitude of the stresses dcvelopd, 

the edge. The bead acts as an ex- it will restrain the tenden^ of these 

pansion joint, taking up movement stresses to cause budding. Two sheet- 

that occurs due to the heat of the metal members, bcii^ in different 

operation. planes, will act as stiffeners, and op- 

Because of buckling, it is generally pose deformation in the other plane, 
advisable to locate a weld at or near The space allowance between sheets 
a square oi rounded corner. Although for welding will vary directly with 

a corner weld may not decrease the the thidkness of the sheet and also 



Sheet metal should be securely jigged for weldmg in order to hmtl dts- 
tortion and increase production. The jigs shown embody a number of 
usual design principles 


HI 



TaU« Vlll—TmCAL M9UIRIMINTS POI VMUOUt TYPE WELDS 

Buti £<4P FilM CornAt Ectg^ 

Qm 09 Bl^otrodm Po9liion * 

No, aiMB, in, of weld Amps.VoltaAmps.VoltiAmps^VoltsAmpa.VoltBAmps.Volu 




Plat 

30* 

18 

40* 

21 

■ « p 


40* 

21 

40* 

21 

20 

3/32 

Vertical 

30* 

16 

40* 

21 

i ■ . 


40* 

21 

40* 

21 



Overhead 

30* 

18 

40* 

21 

... 


40* 


40* 

21 



Flat 

40* 

18 

60* 

22 

40* 

21 

60* 

24 

60* 

23 

18 

3/32 

Vertical 

40* 

18 

60* 

22 

40* 

21 

60* 

24 

60* 

23 



Overhead 

40* 

18 

60* 

22 

40* 

21 

60* 

24 

60* 

23 



Flat 

70* 

29 

100 

25 

70* 

27 

90* 

24 

80* 

25 

10 

1/8 

Vertical 

70* 

29 

100 

25 

70* 

27 

90* 

24 

80* 

25 



Overhead 

70* 

29 

100 

25 

70* 

27 

90* 

24 

80* 

25 



Flat 

85* 

29 

130 

25 

100 

25 

90 

24 

no 

27 

14 

1/8-5/32 Vertieal 

80 

29 

130 

25 

90 

24 

80 

28 

80 

26 



Overhead 

85* 

29 

130 

25 

85 

24 

75 

25 

80 

26 



Flat 

115 

25 

135 

25 

150 

25 

125 

24 

145 

28 

12 

5/32 

Vertical 

no 

26 

120 

26 

140 

24 

no 

28 

no 

26 



Overhead 

no 

25 

120 

25 

120 

24 

no 

26 

no 

26 



Flat 

135 

25 

155 

28 

160 

25 

140 

24 

150 

28 

10 

5/32-3/16 Verticri 

120 

27 

130 

26 

150 

24 

130 

28 

120 

27 



Overhead 

115 

25 

120 

25 

130 

24 

125 

26 

120 

26 



Flat 

190 

27 

165 

26 

160 

25 

175 

27 

160 

28 

B 

5/32-3/16 Vertical 

130 

27 

140 

26 

160 

24 

130 

28 

120 

27 



Overhead 

120 

26 

120 

25 

130 

24 

125 

26 

120 

27 


* Electrode negative and work poaitlve. Electrodes designed especially for thin 
sheet Should be used. 


the length of the seam. A good rule- 
of-thc-thumb is to allow a spacing 
equal to the thickness of the sheet 
for every foot of weld length. By 
welding as rapidly as possible, that 
is, as mt as good welding will per- 
mit, the sheet movement and the 
space allowance between sheets are 
held to a minimum. 


GAS WELPING 

In gas welding, the tip should be 
held at such an angle that the molten 
metal is not forced ahead of the 
flame on relatively cool and unfused 
edges of the sheet. It is a common 
fault of the welder to hold his tip 
too nearly parallel to the surface, thus 
blowing the fluid metal on to sheet 
edges which are not hot enough to 
receive it. On the other hand, if the 
welding torch is held too nearly ver- 
tical, it will be difficult to avoid burn- 
ing holes through the sheet. Metal 
from the welding rod must flow into 
the area under the welding flame, and 
only at the point where the base 
metal is actually liquid. The quan- 
tity of rod added should be regulated 
so that there will be no tendency for 
the metal to flow ahead of the weld- 
ing, resulting in adhesion rather than 
fusion. The soundness of the weld is 
dependent upon using the proper 
blowpipe, tip, gas pressures, and 
pr^r size of welding rod. 

The strength of a welded sheet is 
depeodeot upon thorough penetra- 
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tion. The margin between correct 
and excess of heat is relatively slight 
in gas-welding light sheets, and the 
endeavor to weld through to the 
under side of the sheet should, there- 
fore, be regulated so that the molten 
metal will not be lost through the 
bottom of the weld If penetration 
extends through the sheet, grinding 
or filing will remove most of the ir- 
regularities. 

ARC WELDING 

When welding thin sheet with the 
electric arc, an electrode having low 
spatter and slag loss, depositing metal 
of high quality, should oe used. The 
electrode should usually be negative 
and a short arc should be used to 
eliminate tendency for the electrode 
to stick. Proper current character- 
istics for welding thin sheet are easily 
obtained with a 73 to 100-amp. unit. 
When welding with a higher capacity 
generator, such as 300 amp., It may 
be necessary to insert a resistance of 
approximately one ohm in series with 
tne arc to reduce the current to the 
desired value. The highest open cir- 
cuit voltage at which the required 
welding can be maintained is recom- 
mended. Data for electric welding arc 
given in Table VIII. 

The physical properties of welds 
on low-carbon sheet range from 
35,000 per sq. in. with iSre elec- 
trodes to 65,000 lb. per sq. in. with 
shielded arc electrodes, Elongation of 


welded sheet using bare electrodes 
seldom exceeds seven per cent in 2 
in., whereas with shielded-arc high- 
speed electrodes the elongation may 
be as high as 23 per cent in 2 in. 

SPOT WELDING 

Practically all rolled or drawn 
sheets can be successfully spot welded, 
except tin plate, which deteriorates 
rapidly after welding, Low-carbon 
sheet steel, when clean, can be spot- 
welded with one current impulse; 
however, should the sheet be scaly, 
rusty, or heavily coated, a second 
impulse may be required without re- 
leasing the pressure at the die point. 

Spot welds in low-carbon sheet 
steel may be separated by at least 
the diameter of the spot or point. 
However, wider separation is recom- 
mended because when spaced so close, 
the spot already made steals part of 
the current from the next spot at- 
tempted, thus causing bad welds. 
Whenever possible, spots should be 
placed from J in. to 1 in. apart on 
centers on light and medium gage 
stock. Data pertinent to spot weld- 
ing are given in Tables IX and X. 


Table IX— PRESSURES USED 
IN SPOT WELDERS 


Allowable 

Diameters, Area load, Ib. 


in, of Sheet per spot 

— • spot, thick- • 


Die 

Welded 

aq. 

noes, 

Dy 

Stat- 

point 

spot 

in. 

in. 

namic* 

ic** 

1/8 

0 10 0 

0078 0 03 

31 

70 

1/4 

0 15 0 

0178 0 05 

71 

158 

3/8 

0 25 0 

049 

0 08 

196 

441 

1/2 

0 35 0 

096 

0 12 

384 

864 


* Based on 4000 lb. per sq, in. 
** Based on 9000 lb. per sq. in. 


Tabit X— WELDING CAPACITY 
OF SPOT WELDERS * 


Sheet Electrode 
gage diameter, 

Horn 

diameter. Capacity, 

No. 

in. 

in. 

Kva 

30-18 

7/8 

1 3/4 

7 1/2 

30-16 

7/8 

1 3/4 

10 

26-14 

1 

2 

15 

26-12 

1 

2 1/4 

20 

24-11 

1 1/4 

2 1/2 

30 

22-10 

1 1/4 

2 1/2 

40 

20- 8 

1 1/4 

2 3/4 

50 

20- 6 

1 1/4 

2 3/4 

60 

20- 5 

1 1/4 

2 3/4 

75 

18- 4 

1 1/4 

3 

100 

18- 2 

1 1/2 

3 

125 

16- 1 

1 1/2 

3 

150 


* With 12-m. throat depth; welding 
two pieeei of itock. 

NOTE: The values in this tnble 
are conservative, and heavier work 
can be 4one on each rated welder when 
necesaary. 
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COLD-WORKING AND MACHINING 


The coid-wojrking of sheet steel re- 
quires the use of powerful machines 
to change the shape, contour or cross- 
section of the initial shape. It in- 
volves mechanical and hydraulic 
presses for stamping, drawing, bend- 
ing, and Hanging; also equipment 
for rolling, knurling, curling, seam- 
ing, proming and shearing. 

Cold-working causes cumulative 
strain-hardening with a progressively 
increasing yield point. After severe 
strain-hardening m one or a series of 
operations, the metal must be an- 
nealed before further cold-working 
can be done. If the design of the 
piece provides for an intermediate an- 
nealing operation, the critical range 
of 1,290 to 1,650 F. should be 
avoided because grain growth and 
breakage may occur in the next draw- 
ing operation. Annealing tempera- 
tures between 900 and 1,000 F, may 
overcome these difficulties. If not, 
annealing temperatures not less than 
1,650 F. should produce a satisfactory 
structure. 

Cold-rolled sheet steel is recom- 
mended for drawing operations. 



Size of Drill, 
In, 

Dimension A, 
In. 

5/6 to Va 

V^fi 

Vb to iVa 

3/16 

Over \Vb 

14 


Drills zmth included point angles 
of 135-160 deg. have less tendency 
to cause burrs when drilling sheet 
steel. Pilot-pointed drills here 
shown, produce holes that are not 
out-of-round 


Double bends and bends across the 
grain can be made with .specially tem- 
pered sheet as noted in Table V. 

When there are two right-angles 
formed at right angles to each other, 


they should be laid out as near to 45 
deg. to the grain as possible. Avoid 
having forms at an angle of less than 
30 deg. to the grain. For parts with 
low-production quotas, the form of 
the part instead of the die can be fa- 
vored in layout and design ; the Stock 
waste, although large on each piece, 
is small compared to the expense of a 
very costly tool. The reverse holds 
true for parts made on a high-pro- 
duction basis. 

Deep-drawing sheet steels are sus- 
ceptible to fluting and the develop- 
ment of stretcher strains. Such diffi- 
culties can be reduced and in some 
cases eliminated by roller leveling 
prior to forming. 

The common single-action press 
may be fitted for the easier drawing 
operations by adding spring or rub- 
ber-pressure attachments, or by using 
pneumatic die cushions. For more 
severe draws, shallow stretchings, and 
for power economy, double-action 
presses should be used. Triple-action 
presses permit combined drawing and 
redrawing at one handling. 

In drawing rectangular shells, the 


Table XI— FORMULAS USED FOR COLD-WORKING CARBON SHEET STEEL 


Flat rolling: 

Area of rolls 

Rolling pressure 

Bending: 

Length of radii, Fig. A 

Length of stock, Fig. A 

Punch pressure, V-bends, Fig. B* 

Punch pressure, U-bends, Fig. C ... 
Bottom-pad pressure, U-bends, Fig- C 

Pressure in roll bending . . - 

Blanking: 

Blanking pressure, flat tools. • ■ ■ 
Blanking pressure, sheared tools, Fig. D 
Blank diameters for drawing shells . . . 

Work done in blanking 

Drawing: 

Limit drawing pressure, rectangular 

shell** 

Limit drawing pressure, round shell* . . 

Pressure for shallow draws 

Stretching pressures, Fig. E 


A =» w V R (fi — t) 2 
P - 3.2 5, A 

L = (r+0.4rt (2TrBa/35o) 
L,=A'-|-Li + y+L,-fZ 
P » (C S. IV P)/V 

P= 

P,= % {S.wP)IV 
P ^ l2dEwU 

P - f S. 

P « (/ . P 5, p)/s 
D * -f Dmh 

Wb - (P tp)/ 2000 


P... - < S. 

Pm»m ^ t Su 

P^irD.tS,[{D/Dn.)-l,3] 
P ip S, sin a 


* This formula makes no allowance for spring hack; increase the 


pressure to minimize spring back. 

** Loads obtained with these formulas 
punch the bottom out of the shell. 


arc those necessary to 


Nomenclature 

P « downward pressure, lb.; Pi» upward pressure of 
punch pad, lb.; A -> roll contact area, sq. in.; R ->■ radius 
of roll, in.; iv width of sheet, in.; t ■» thickness of 
sheet after flat rolling, in. ; fi » thickness of sheet before 
rolling, in.; 5f « yield strength of sheet, lb. per iq. in*; 
Sm ™ ultimate strength of sheet, lb. per sq. in* ; 5 . » shear 
strength of sheet, lb. per sq. in.; L «> mean length of a 
given bend.; total length of sheet for making bends, 
in.; r » radius of bend, in.; fi angle of bend, deg.; 
X Ff Z length of tangents adjacent to bends, in.; 
V >- width of die for making bends, in.; C constant for 
calculating bending pressures — C « 1.33 when V « 6t, 
= 1.24f when V*12^ — 1.2 when V — I6f; E »■ modulus 
of elasticity, lb. per sq. in.; d ^ deflection of rolls in 
bending, in.; Id « length of periphery of recta n gula r 
drawn work, in.; /. length of periphery of punch for 
shear cuts — length of four sides in rectangular work 
TT X diameter of punch for round work, in.; I, length 
of periphery of punch for stretching, in.; a * shear of 
punching tool, in., see Fig. D; p shear penetration, per 
cent s 38 per cent for low-carbon steel; D » blank dia- 
meter, in.; Dm ■> mean diameter of drawn shell, in.; 
Wb - work done in blanking, inch-tons; Wi ^ work 
done in drawing operations, inch-tons; h " height of 
drawn shell, in.; a « angle stretching punch makes with 
die, deg., see Fig. E. 
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limit de{>th per operation is about 
four to six times me corner radius, 
because of the distribution of surplus 
metal from the comer area into the 
adjacent wall area. The drawing preS' 
sure is relatively lower than for round 
work. The allowance for blank hold- 
ing may run as high as 100 per cent 
of the drawing pressure, depending 
on the severity of the draw. 

In stretching shallow shapes, the 
metal may be gripped tightly around 
the edge. The mank-holding pres- 
sure is two or three times the rcla- 
tivelv low-drawing pressure. 

The pressure required to hold the 
blank iw while deep-drawing round 
work varies from zero for relatively 
thick blanks, up to a third or a half 
of the drawing pressure. When the 
blank-holding pressure, exceeds a 
third of the drawing pressure, it is 
best to use draw beads to permit the 
blank-holding pressure to be de- 
creased. 

Mechanical grip on the edges of 
blanks, as obtained in toggle and cam 
presses is, for practical purposes, pos- 
itive and non-vielding. It is desirable 
for domed and tapered shallow shapes 
and for shallow stretching, especially 


where draw beads must be stamped to 
help grip the metal. 

Rubber bumper pressures may be 
approximated at 10 lb. per sq. in. of 
area per one per cent of compression 
More uniform pressures and more 
convenient control of pressures arc 
obtained with die cushions. Pneu- 
matic die cushions may be selected on 
a basis of 100 Ib. per sq. in. of piston 
area, maximum; hydro-pneumatic 
cushions for drawing purposes can be 
selected on a basis or about 500 lb 
per sq. in. 

The total per cent reduction accom- 
plished between annealing operations, 
whether in one or more operations, 
should be kept within the percentage 
of reduction in area established by 
tensile tests of the properly annealed 
material. 

Formulas for calculating various 
factors in cold-forming operations on 
sheet steel are listed in Table XL 

The steel used in forming dies de- 
pends upon two factors; lengtli 
of run expected from the die, and 
whether tlte die is of simple or intri- 
cate design. For example, where 
short runs are anticipate^ a carbon- 
vanadium water-hardening tool steel 


imj be used. For dies of iotricate 
design or in those intended for long 
runs, a manganese oil-hardening 
steel can be used. Die steel data are 
given in Table XII. 

Cemented-carbide die inserts are 
being used successfully for some 
drawing operations. For example in 
making ferrules for stove pipe damp- 
ers, using cold-rolled strip steel 0.02 
in. thick to form a cup | in. outside 
diameter by ^ in. hign, a cemented- 
carbide die produced between 12,- 
000,000 and 14,000,000 pieces per 
refinish of the die insert. This ap- 
proximates four years' service. These 
parts were produced with little or no 
trouble from galling. 

BEHDINe AND SHEARING 

The most common operating 
speeds of bending presses is 20 to 30 
strokes per minute, although presses 
are built with two-speed arrange- 
ments, the lower of which is usually 
ten strokes per minute and is used to 
avoid reverse bends when working 
long sheets. Reverse bends are caused 
by whipping of sheets when the work 
is done too fast. High speeds up to 
90 strokes per min. can be used for 
punching operations. 

A great variety of bends may be 
formed as shown in one of the il- 
lustrations. 

Special steel dies can be used for 
making bends with sharp comers, or 
where considerable tonnages are re- 
quired, or where there are a sufficient 
number of pieces to warrant the cost. 
However, a single set of one-purpose 
dies is costly. A one- die set-up with 
a variety or inserts will keep down 
the cost. 

Large sheets are cut to shape in 
squaring or "gate” shears, which are 
essentially a single-purpose modifica- 
tion of the gap-frame, double-crank 
power press, arranged with a set of 
shear blades, a hold down to clamp 
the metal while cutting it, and a set 
of gages to assist in locating the cut. 
Circle-cutting shears, rotary splitting 
shears, and gang-splitting machines 
for two or more parallel cuts, exert 
working pressure localized on a small 
area at the point or line of contact be- 
tween rolls and the work; since the 
work is progressive, a Continuous and 
more or less uniform supply of power 
must be maintained. 

Beading, flanging, knurling, curl- 
ing, and double seaming, as well as 
other rotary cold-forming operations 
are performed on a variety of ma- 
chines from simple parallel-shafts, 
hand-served types, to multiple-spin- 
dle, chute-feed and high-speed pro- 
duction automatics. 
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mmm compounds 

better ^rawing compounds 
consist of a concentrated-base product 
which is capable of high dilution 
with wafer or oil or both. Saponifi- 
able oils and fats, such as pafiti oil, 
seed oils, including cottonseed and 
rapeseed, animal oils and fats, such 
as beef and mutton tallow and lard 
oil, together with fish oils, sperm oil 
are oil used to formulate the base. 
They are either saponified with caus- 
tic soda or potash, or are made into 
an emulsion. 

Saponifiable materials are some- 
times added to the make-up of a 
compound in a sulphonatea form, 
such as sulphonated castor, sulpho- 
nated tallow or sulphonated sperm. 
Mineral oils may be added to the 
compound to provide lubricity. These 
oils are sometimes chlorinated in 
order to build up their extreme pres- 
sure film strength. 

Pigments, such as whiting Jitho- 
pone, talc, and soapstone, are added 
to the compound to act as a mechan- 
ical "spacer” or separator and to pre- 
vent scoring and seizing where the 
die pressure on the work piece is high 
and which tends to break through the 


compound’s lubricating film. The 
pigment helps to prevent seizure. 

Blanking and punching requires 
no expensive lubricant. Straight min- 
eral oils or soluble oils, highly di- 
luted, arc usually satisfactory for such 
operations. 

Fornung operations, where the 
sheet is merely bent or stretched 
slightly, requires no lubricant. 

Drawing operations which are 
more severe require carefully com- 
pounded products. Depending upon 
the finishing operations to follow 
drawing, the compound may be made 
up of saponifiable material, mineral 
oil, pigment and water. 

When a degreaser is used to clean 
the stamping.s, the soap content is 
kept to a minimum. Pigments are 
also held to a small percentage or 
eliminated entirely due to sludge ac- 
cumulation in the degreaser tank. 
Work to be vitieous enameled 
must be drawn with a non-pigmented 
compound, keeping the unsaponifi- 
able content very low. Inclusion of 
the inert material of the compound 
in the "pores” of the steel during the 
flow of metal in the die operation, 
results in defective enamelwarc after 
the parts are baked under high heat. 


Tabic XII--COMPOSITION AND HEAT-TREATMENT OF TOOLS 
FOR COLD WORKING CARBON STEEL t 


Steel 

No. Tool C 

1 Dies and punches 0 84 

2 Dies and punches 

3 Dies and punches* 

4 Dies and punches* 

5 Dies and punches* 

6 Punches 0 

7 Punches 0 

8 Punches 

9 Shears, dies and punches 0 70 . . . . 


EhmentBf per cent 

Mn Si W Cr V 


Mo 


.10 



Opt 

.90 1 10 .... 
90 1 60 

0.50 

0.50 

0 . 2bopt 

.15 0 30 .... 

1.60 

0,50 

0.20 

50 

2 00 

1 25 

0 25 

55 0 80 2.00 


0 SOmax. 0.25naax. 0.30niax. 

,50 0.40 1 00 



0.50 

70 

16.00 

4 00 

1.00 

10 


12.00 



.50 


12.00 

0 75 


HEAT-TREATMENT 


Steel Preheat Rate of heating Hardening Time at Quench Temper 
No. temp. F. for hardening temp. F. heat, min. medium temp. F. 

1 Slow 1400-1450 10-30 B or W 350-550 

2 Slow 1400-1475 10-30 BofW 350-550 

3 1200 Very slow 1450-1500 Note A O 325-500 

4 1200 Very slow 1400-1475 Note B O 325-500 

5 1300 Very slow 1575-1625 Note A O 350-550 

6 Slow to 1400 1650-1750 10-30 O 500-650 

7 Slow 1575-1675 10-30 B or W 350-700 

B Slow 1525-1575 10-30 B or W 350-700 

9 1450-1600 Rapid from preheat 2200-2300 Note B A or O 1050-1200 

10 1500 Very slow 1800-1875 15-45 A(atm) 400-1000 

11 1500 Very slow 1700-1800 15-45 O 400-1000 


Only type analyses are given. 

Note A; To obtain maximum hardness hold at heat up to H br. For minimum 
change in dimensions, do not hold at heat. 

Note B: Do not soak. 

* Recommended for non-shrinkable tools. 

** May be pack hardened at 1950-2200 F. and tempered at 1050-1200 F., and 
quenched in oil or air; Edso, pack hardened at 1850-2000 F., tempered at 500-900 F,, 
and oil quenched. In both cases, do not hold at hardening temperature any longer 
ia necessary to assure that the die has reached the desired dimenaioni. 

Quenching media: A “ air, B * biine, W ^ water, O => oil. 


On multiplQ-statiou, 
tion working of low acbon sted g 
drawing oil is usually used. Tim 
may ht either emulsinablc or non- 
emu Istfiable. Chlorinated parafl^e, 
various jgrades of straight miWol oil, 
sulphurized oils, saponifiable oils are 
usually included in this base product. 

In determining the type of draw* 
Ing compound needed to smooth the 
flow of steel, it is necessary to leam 
the type of metal to be worked, Ae 
kind of dies used, the production 
speed, the method of cleaning and 
type of finishing to follow the opera- 
tion, before the proper type of araw- 
ing compound may be recommended 
for any particular job. Althou^ any 
one of several types of compounds 
might work in the drawing operation 
itself, the cost of cleaning and finish- 
ing might prove to be too high where 
certain compounds have been used. 

DRILLING AND TAPPING 

When drilling ^ to in. holes in 
carbon sheet steel, high-speed drills, 
designed with a shorter twist cut and 
heavier web than used on a regular 
drill, are recommended to avoid 
breakage. The included point angle 
for small drills can be 118 deg., with 
10- to 12-dcg. lip clearance. 

When drilling large holes, in* 
eluded point angles of 135-160 deg. 
are recommended to prevent the drill 
from pushing through the sheet and 
causing a burr on the back side of the 
sheet. Drills with large point angles 
cannot always be started easily on a 
flat surface, and this condition some- 
times makes it advisable to use a 
smaller point angle, even though a 
larger burr is produced. Some drill 
manufacturers recommend thinning 
the web on large drills for sheet 
metal work, since this reduces the 
pressure needed to force the drill 
through the work. 

"Hogging in” when breaking 
through a hole is caused by the screw 
action of the right-hand spiral pull- 
ing the drill through the material. In 
order to curtail this tendency, the 
spiral angle at the cutting edge of the 
drill can be reduced. This is accom- 
plished by grinding a flat along the 
cutting edge at the drill point, thus 
reducing the rake angle. 

It is often difficult to drill a round 
hole in sheet steel. This can be par- 
tially or entirely eliminated by using 
what is known as a "modified” spur 
ox pilot point, that is, a drill with the 
spur in me center of the tool, similar 
to a wood bit, but without lip at the 
periphery. When grinding such a 
drill, the spur shoiUd be exactly In 
the center. With such drills, the web 
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At jpokxt siitHild be thifme4 to 
iptbtM^ hAlf the regular thi^^ Ao- 
oithec method for drilliog round boles 
And elimination burrs is the use of a 
combination drill having two diame' 
tecs. The large diameter tends to 
remove any burr which the small di- 
ameter may cause, without causing 
any of its own. The difference in di- 
anieters need to be only enough to 
elean up the burr or any out-of-round 
condition. 

Success of drilling sheet metal in 
general is dependent upon solid sup- 
port. Clamps should be used close to 
where the nole is to be drilled. 

Drilling speeds in low-carbon 
sheet-steel range from 60 to lOO sur- 
face ft. per min. Soluble oil is the 
most generally recommended lubri- 
cant. 

Reaming of holes in sheet steel is 
best performed at 60 to 80 surface ft 
per min. Feeds for machine reaming 
of sheets in stacks should be two or 
three times the corresoonding drill 
speed. For reamers smaller than ^ in., 
machine feeds should be 0.002-0.004 
in. per revolution for to ream- 
ers the feed should be 0.004-0.008 
in. per revolution. For larger reamers 
use feeds up to 0 003 in. per revolu- 
tion, Many holes in sheet steel are 
reamed with pneumatic and electric 
tools held by the operator, in which 
ase the reamer should be advanced 
slowly to prevent reamer wear and 
scoring of the holt. 

For threading through holes in 
sheet steel, high-speed ground-thread 
^iral pointed taps will produce satis- 
fWory results. Recommended speeds 
are 30-40 surface ft. per min., using 
sulphur base oil as a lubricant 

SAWIN0 

Carbon sheet steel is easily sawed 
in both single and multiple sheets on 
metal band saws. When stacking this 
material for multiple sawing l^ight 
is usually limited to 8 in. TOere are 
several methods of holding the sheets 
together. One is to braze or weld the 
pieces together. Another is to hold 
the pieces to a ^-in, plate, using studs 
screwed into tapped holes in the plate. 

When sawing single or stacked 
sheets, longer saw life can be expected 
from colcT-roUed sheets than from 
hot-rolled sheets. F6r 30-16 gage 
sheet, use a 32-pitdi, wave-set saw at 
500-1,500 surface ft. per min. For 
gage sheet, use 24-pitcfa raker- 
m wave-set saws running at 300-500 
surface ft, per min. For 8 gage to l 
in, stock, use 1 8-pitch raker^et saws 
at 250-300 surface ft. per min. Car- 
bon sheet steel is sawed without 



coolant or lubricant of any kind, the 
heat generated being dissipated as 
the saw tiavels around the earner 
wheeb. 

The width of the bandsaw will be 
determined by the contour to be 
sawed. Narrow bandsaws will not 
withstand as high tooth pressures as 
wide saws; consequently, the cutting 
time is somewhat higher. All saws for 
cutting carbon sheet steel should have 
a hard temper. 

Laminated sheet steel can be cut 
with circular .saws, providing a fine 
pitch blade is used. In general, the 
pitch of the blade should not exceed 
the thickness of the metal being cut 

Although machining of sheet steel 
1 $ not practiced extensively, some 
single sheets in the thicker sizes, as 
weU as laminated thin sheets can be 
cither bored or the edges cut parallel 
with or perpendiailar to the length 
of the sneet. Round-nose toob are 
most often used, especially with lami- 
nated sheets, since they have less 
tendency to “hog in.” width of the 


toob seldom exceeds f in , with nar 
rower sizes being preferred. The 
nose radius for i-in. toob should be 
0.072 in., while that for f-in tools 
should be 0,026 in, Toob of high- 
speed steel predominate for cutting 
low-carbon iect steel. 

Recommended angles for rough- 
ing toob are: back rake 6-10 deg.; 
side rake, 14-22 deg., side rchef, 
5-9 deg.; and end relief, 5-9 deg. 
For finishing toob use 14-22 bade 
rake , 5-9 deg end relief, and no side 
lake or side relief. 

Rough cutting thin sheets Is not 
recommended unless they are lami- 
nated in tightly compressed stacks 
Even then, the roughing cut is likely 
to leave tool marks and result in tear- 
ing the edges of the sheets. Hence, 
light cuts and fine feeds arc most fre- 
used. As a rule, cuts do not 
^ in., while feeds are held 
below 0.002 in. 

Lubricants used are sulphurized 
mineral oil» 40'tO'l soluble oil, and 
water with per cent borax or soda. 
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Heat-Treating Troubles and Their Correction 

BY R 0 SEGER SHOP SUPERINTENDENT THE LINDBERG STEEL TREATING COMPANY 


WHIN A Piif 1 oT Steel is to he heat 
treated, there are precautions winch 
the heat-treater can observe to pro 
duce the best job Fdernents of desiji^n 
remo\al ot mill stale, surf are condi 
tions, and similai factors are beyond 
his control unless consulted before 
ihe pait IS made Incidentally, for 
liLSt results the toolmakci shouhl 
never hesitate to call upon (he heat 


treater lor advice on heatini^ data 
Heatin/; rale, temperatuic control, 
cjLienching media and method, lui- 
nace atmosphere, and tempering pro 
cedurc arc the tools which the he-at 
irealer has to use To insure proper 
control o( these tools, it is essential 
that tlic composition ot the steel be 
accLiralel) known Hardening on the 
bases ol i spark test is foolhardy at 


best, and may result in considerable 
expense and valuable lost time 

The more common defects oeeur- 
nn^ during heal tieatment are (1) 
cracking, (2) warpage, (^) soft 
spots, (d) size change, and (5) 
spalling A icview of the following 
tabulations will show that the tool 
make I may do muih to aid the heat 
tieitcr m producing a perfect article 


( AUSt 

Design 


Underheating, 
non-uniform, 
and too rapid 
heating 


Non-unifonn 

quench 


Grain growth 


Soft Spots 


OCTOBER 


CRACKING 

Mn HODS or C oiuu c rioN 
Always allow as liberal a hllel as 
possible in eorncis The more gener- 
ous the fillet the less chance of a | 
coinei being a starling point for fail , 
lire Avoid the junction of thin and | 
heavy sections tvvo piece > aic het 
Id than one if the sections vary in ^ 
mass 

Use a (kiublc jireheat of 600 1, i 
and 1200 I on all steels wilh the I 
oeeption of those which harden at 
I he higher temperatures such as hot 
woik, high speed and high carhon ' 
chrome steel, vvhere it is advisable to 
pieheat at 600 1 1200 1 , and I'i^iO 

1600 r before enlcnng the Jiigh 
heat Never place a cold picte of steel 
in a high heat furnace 

To insure a uniform c|Liench place 
extra holes in large sections and plug 
the holes with hieclay or asbestos 
wherever possible in thin portions 
1 he cjucneh may be also retarded on 
ihm sections by the use of an as 
bestos jacket or by coating with any 
of the pastes which are available I 
Thcic IS great danger of cracking 
when steels aie overheated due to 
the resultant giam growth If steels 
are overhealeci it is necessary lo cool , 
in air to room temperature and then 
to proLCecl with the correct hardening 
tieatment 

Seale or gas pockets on the surface 
will cause soft spots which will have 
a cliflfcrenl cooling action from the 
sLiriounding hardening material Ac 
tuaJly, the hardened mateiial will 
shrink away from the soft material 
causing flaking at the surface 


Failure to 
relieve 
hardening 
strains 


Cold 

deformation 


Place malerial in tempering lui- 
juce iiumediately after hardening 
while the piece is still 200-^00 V. 
warm Give a long enough draw so 
that the structure is completely ho- 
mogenized Short, lushed draws pro- 
mote Clacking, especially during the 
giinding operations 

On hobmng steels cracking will 
generally oicui if the annealing oper 
atioii IS omiticd prior to hardening 


WARPAGE (SHAPE CHANGE) 


( AUSl 

Mill scale 


Design 


Surface 

condition 


Gas pockets 


Ml niODS Ol ( ORRl ( IION 
Remove sudieient suiface material 
fiom all sides of the piece to be 
treated as rcLommended by the steel 
manulacturers When mill scale (bar 
stock) is allowed to lemain on one 
sLirlacL, till licating and cooling rates 
will differ from the others, causing 
waipagc 

Avoid the combination ol light 
and heavy sections 11 a heavy sec 
llO^ii IS reej Hired, reduce its mass by 
dulling a few well placed holes so 
that die cooling and heating rates ot 
the sections will be somewhat similar 
Often the hardener will receive 
parts that arc rough machined on one 
surface and ground on another, this 
produces an unbalanced condition m 
healing and in subsequent cooling, 
causing warpage It is advisable to 
have all surlaces finished alike 
Gas liberated from the cjiicneh if 
.adhering to portions of the part will 
cause warpage This warpage can be 
rninimizca by correctly agitaling the 
sample or by flush cjucnching the 
part, also, on parts with sharp rc 
cesses the pieces should be quenched 
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Nine Billion Revolutions 


MlMJlTion 


tiitHiiiU'd tlic.se ^tn^ DfjKiitiire Sell-Sealed ball bcarin^^ 
^ on llieii l)b)v\ei .sbafl lor testing, the A ll('n-Hillni>re C.onipany ol 
South Norualk, Conn., were looking loi bearings that would giv(‘ tluun 
dependable, loiig-lile operation uiinus the cost and bolliei of fierjiuuil 
lubi'ication. 

More than 15,000 hours, 24 hours a day, at nearly 10,000 r.p.rn., oi 
the ecjuivalenl of over 6 years normal operation, with the bearings still 
going strong, demonstrated beyond doubt that they had found what they 
Avanted in these pioneer Lubrieated-for-Life bearings. 

Rrmernher : When it’s a matter of bearings. New Depaiture engineers 
are always ‘'at your service.'" Nothing rolls like a ball. 


La 


"Seated!” ih ihi title nl an 
iritenuply intuipstiiiK booklet de- 
Huibliij^ the* rlevploimii'iit and 
many UHPK III the HL*ll-healed beiii- 
iiiH' pioneeii'd by New Deinutuie. 
Booklet D'B fiep upon i equcist. 
Nlw 1 leiuu to 1 Conn. 


NEW DEPARTURE 


PIONEER OF THE SELF-SEALED BEARING 
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Heat-Treating Troubles and Their Correction 


SO that the is not trapped next to 
the part. If necessary, holes can be 
drilled to allow the escape of any 
trapped ^as. 

Overheating If work is inadvertently overheated, 

allow the piece to cool in air to room 
temperature before proceeding; then 
reheat to the proper temperature for 
t-iuenching. 

Machining A stress anneal after the rough 

Strains mac hining operation is very beneficial 

in reducing warpage. 

SOFT SPOTS 

( aLISL MiCIHODS (J1 CoHRHCTlON 

Quenching 'fap water shouhl not he used lor 

media quenching unless u.scd under pres- 

sure as during a flush cjuench where 
the water is continually passing o\cr 
the surface. I'ap water contains a 
large amount ol dissolved vlnch 
is libcT.ited on contact with hot metal 
tluis preventing rapid cooling. "Die 
addition of "s to JO per cent ol salt 
will reduce the amount ol dissolved 
gases and help to eliminate soft spots. 
Bath When the temperature of the 

temperature Ljuenching bath is too hot, the cooling 

rate may be retarded sufficiently so 
that some steels wall have soft spots 
and very often Jail to harden. 
Insufficient Agitation must alw^ays be rapid 

agitation enough to in.surc the elimination of 

gas pockets. This may be done by 
flush c|ueriching or by moving the 
part rapidly through the media. 
Scale Scale on the surface retards the 

cjLienching action and should be mini- 
mi2ed by use of the proper atmos- 
phere. 

Tongs If the grasping portion of the tongs 

covers too great an area that section 
will cool to below the critical tem- 
perature resulting in failure to harden. 
Have proper tongs available to handle 
various classc.s of work. 

Dirty compound Foreign material, such as fireclay 
and scale, in the carburizing com- 
pound will cause soft spots w^hen in 
contact with the work by inhibiting 
the carburizing action. Never allow' 
parts to be in contact with one an- 
other in the pack as .soft spots wull 
result at the point of contact. 


SIZE CHANGE (Growth or Shrinhoge)* 

CAusr MinmiDS or ( ()RRi:cnc;N 

Heating Op sIl*cI.s which luirdcn all the way 

through, overheating above the rec- 
ommended tempera! Lire will cause ex- 
pansion ol the parts and heating be- 
low the rec ominended temperature 
will cause shrinkage. He certain of 
the correct hardening temperature. 
Depth of Steels which are of the surface 

hardness hardening variety (water hardening) 

or case-hardening steels tend to 
shrink on hardening. The highc*r al- 
loyed sttils w'hich harden all the 
way Ihroiigh, such as oil-hardening 
and air liardcning types, usually tend 
to grow. These points should be con- 
siderec] wdien sclerting the steel, 
Fxcessivc VX^ith the use of improper furnace 

.scaling almosphercs scaling may become so 

excessive as to cause size change due 
ic) (he material lost. Detenninc the 
right atmosphere for your job. When 
an atmosphere furnace is not avail- 
able, use an oxidizing atmosphere 
lor carbon and oiMiardening steels, 
and a reducing al mo sphere for high- 
speed and stainless steels. 

Quencliing If cooling rates of outer and inner 

surfaces vary excessively, shrinkage 
will generally be found to occur. 
Flush cjLienc fling will tend to ccjual- 
ize cooling rates, 

Cold-drawn When heated, cold-drawn stock 

stock will expand due to the release of the 

drawing strains. An anneal before 
machining will correct this. 

Niiriding I’hcre is alw'ays a definite growth 

in size during the nitriding operation 
and this should be allow'cd for. 

SPALLING 

CaUSI. Mi'THOTXS OJ’ C'oRHRC/nON 

Carbide C'arbidc network in the grain 

network boundaries of carburized steels causes 

spalling and can be eliminaled by 
c]ucnching from the carburizing box 
or by reheating above the critical of 
the core and quenching. 

Grinding Improper use of the grinding 

wheel can cause minute cracks which 
in turn tend to spall in serv'icc. 

^ Si/r rli.inpe is nfifii (dii fimcil smIIi warjuiifi- allliuuKli rrfrrruiK 
diicclly In (lirm iisinii.il ch;iiit:i W'.upriKi' implus IwihIjiik and |>f*riilnisr. 
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editorial 


FULL SPEED AHEAD 


UPON ONE POINT the American people agree. 
The United States should build military and naval 
establishments so strong that no other power dare 
attack us The full value of such strength was not 
realized until France fell so swiftly in June. 

That high purpose puts on American industry 
a huge and grave responsibility. It must literally 
build a muniticms industry from the ground up, 
and do it in half the time it took either Germany 
or England. 

It sounds like an impossible task, but it can be 
done, and actually is now on the road to accom- 
plishment. Sooner or later, however, the program 
will bog down unless the three parties involved 
cooperate witliout stint. Those three p.i^tics arc 
industry, labor and the government. 

None of the three can afford to hold back. Two 
of the three must not gang up on the other. No 
one must be diverted from that main task ahead, 
no matter what the cost. 

Industry is doing its part, li has sidetracked its 
normal business in behalf of the national interest. 
It has gone ahead, before enabling legislation was 
enacted by Congress, and invested tens of millions 
of dollars in new plant facilities and in new 
equipment. 

It has sacrificed all other factors on belralf of 
speed. To attain speed it often is necessary to 
employ expensive methods, to utilize whatever is 
usable and not wait for an ideal set-up. Produc- 
tion becomes costly. Men must be trained. 
Efficiency of the individual workman drops; his 


productivity is less. But that is to be expected, 
and industry does it willingly. 

Let’s take a look at labor and the government. 
Labor is getting high rates. Ciood skilled and semi- 
skilled men are not easy to find. In many plants 
men are needed extra hours. It is no time for 
unions to kick up a fuss. That is, unless an 
employer has taken unfair advantage of the situa- 
tion, and it is a leasonable conclusion that few 
have. They are roo busy getting out production 
and tooling up for new jobs to sit up nights 
scheming how to do labor out of some of its 
rights (even if they were thus inclined). 

So the latest "informal opinion" of Attorney- 
General Jackson strikes a rasping note. He said, 
in effect, that any company which violated the 
Wagner Att, as interpreted by NLRB and prior to 
affirmation by the courts, should not be awarded 
defense contracts. 

In view of John L. Lewis’ repeated unsuccessful 
efforts to get f'ongress to pass a law saying that no 
violator of the Wagner Act may be eligible for 
governmennt work, we suspect that Mr. Jackson 
was attempting to carry the ball which Mr. Lewis 
previously had fumbled. 

And that just doesn’t sit well at all. We don't 
believe the public will like the government’s being 
up to some shenanigans on behalf of a partisan 
grouji when it should be directing all its energies 
toward the main objective — arming the nation. 
For what the American people want now is results. 
"Damn the torpedoes; full speed ahead." 
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GAGING BUSINESS 

Entire machine tool output for 1941, which should be in excess 
of $500,000,000, will be required by the defense program. Steel 
may be ample. U. S. asks aviation industry to work 24-hour day 


Machint ToqIs — There has been 
no respite in the unprecedented de- 
mand for machine tooJs for the 
armament program. I’he situation is 
aided a bit by the passage of legisla- 
tion permitting the Federal Govern- 
ment to take over machines now at 
seaboard which cannot be shipped to 
foreign buyers because export licen- 
ses have been refused. However, that 
does not relieve the pressure on ma- 
chine tool builders who, in many 
cases, have a solid year's backlog on 
hand. The defense program itself 
plus British needs will take all their 
output in 1941, which should be in 
excess of $500,000,000. While some 
plants continue to run double shifts 
on a 50 to 5 5 hour week, others are 
on three eight-hour shifts. Priorities 
on machine tools are being granted 
aircraft engine builders over ord- 
nance and other Army recpiiremcnts. 
Some confusion is resulting, Jiow- 
ever, from too many defense con- 
tracts being given a preferential rat- 
ing instead of being classified more 
carefully in relation to delivery time. 
Britain is continuing to secure large 
shipments of machine tools, mo.st of 
the machines going to England rather 
than to Canada and Au.stralia. Con- 
trary to general impression, some 
machine tools not essential in the de- 
fense program are still going out to 
Russia. Customers making peacetime 
products are finding it almost im- 
possible to secure machine tools at 


Farm Equipment- Export sales 
this year, estimated at upward of 
$87,000,000, will be the best since 
1930. One maker reports English 
business 50 per cent higher this 
year than last. Domestic volume will 
yjproach the peak year of 1937. 
Tractor manufacturers are enjoying 
excellent sales because of good in- 
dustrial demand on top of an active 
farm market. 

Steel — The steel industry will be 
able to handle the defense load with- 
out much expansion of facilities un- 
less all the tonnage is concentrated in 
a short period, which appears un- 
likely. Republic, Carnegie-Illinois 
and Crucible are among companies 
adding electric furnace making 
capacity, which will be needed in 
producing alloy steels. Biggest de- 
mand will be for .shell steel. A pos- 
sible shortage of bar mill capacity is 
reported, though it may be avoided. 
Some steel men foresee the necessity 
soon for voluntary if not compulsory 
priority on steel deliveries. 

Aircraft — Rapid plant expansion 
has temporarily interfered to some 
extent with airplane production. For 
that reason output of 950 planes 
this month is somewhat behind the 
planned timetable. By January 1 
around 1,250 planes a month will 


be assembled. Splitting up planes 
into minor assemblies for few de- 
signs instead of many and subcon- 
tracting certain branches of the work 
are aiding greatly in getting out 
higher production. In September 
about 2,400 engines were turned out. 
That figure will be surpassed this 
month. The War Department has 
asked all plane makers to work 24 hr. 
a day wherever feasible. Buick and 
Studebaker are reported negotiating 
to build 2,000-hp. radial Wright en- 
gines under a licensing arrangement 
similar to that under which Ford is 
starting to make Pratt & Whitney 
engines. Each company is said to be 
counting on 1,000 engines a month. 
Bendix Aviation, in addition to ac- 
ejuiring an Atwater Kent factory in 
Philadelphia, has purcha.sed the long- 
idle Wayne, Mich., body plant of 
Graham-Paige and will employ 1,500 
men on overflow work on defense 
contracts. 

Munitions — Contracts totaling al- 
most $1,200,000,000 have been 
placed with private industry by the 
Ordnance Department of the War 
Department since the defense pro- 
gram started. For ordnance purposes 
almo.st 100 plants must be con- 
structed in various parts of the coun- 
try at an expenditure of over $1,- 
000,000,000. Over 60 per cent of 
the money made available by Con- 
gress for munitions manufacture has 
been awarded. Arsenals arc on a 
three-shift basis, though they are 
having trouble securing enough 
skilled men, including inspectors. 
Light tank production is at a rate of 
100 units a month. No medium- 
weight tanks will he manufactured 
by private companies until about 
May. 


this time. For this reason it is a pretty 
well accepted fact that no new auto- 
mobile models will be offered for 
1942. 

Railway Equipment — About 33,- 
500 freight cars have been ordered 
this year, or approximately the same 
number as in the first nine months 
of 1939. Locomotive bookings arc 
well ahead of those a year ago. Sub- 
stantial defense contracts plus gcx)d 
equipment business have put manu- 
facturers in a position where they are 
beginning to worry about deliveries 
an cl getting steel. Northern Pacific 
has ordered 20 locomotives and the 
Wheeling & Lake Erie some 1,800 
freight cars. Baltimore & Ohio will 
buy 1,000 cars and will build a like 
number at its Cumberland, Md., 
shops. 
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Canadians Make Impressive Pregress in War 
Effort; Aircraft, Steel, Gnn Plants Speeded 


OTTAWA — Though Canada’s war ef- 
fort wiU not reach a peak for some 
months. Impressive progress has 
been made This is in face of the 
fact that the British have been ex- 
tremely slow in placing volume or- 
ders for munitions and aircraft in 
Canada Not until after the French 
debacle did things begin to happen 
rapidly 

The Empire Air Training Program 
Is ahead of schedule Airdromes to 
have been completed in 1941 and 
1942 are now almost ready, some 
2 000 buildings having been erected 
The Royal Canadian Aii Force to- 
day consists of 2 500 officers, 23 000 
men and 3 500 civilians Airplane 
parts and materials heretofore 
bought outside exclusively, are to 
be made in Canada 

While some semi-official talk is 
heaid about building airplane en- 
gines in Canada, government officers 
are fully aware of the obstacles A 
shoitage of skilled men exists and it 
would be impossible at this tune to 
get techniral men fiom the United 
Stales and England needed in train- 
ing an engineering and production 
force Canada also recognizes the 
great technical difficulties in get- 
ting such a complicated mechanism 
as an airplane engine into pioduc- 
tion within d n isonable hngth of 
time It IS believed thal it would 


duck ' or depressed industries the 
basis Is a return of 5-10 per cent 
on the capital invested histead of 
recent profits The excess profits tax 
15 a flat 75 per cent If a company 
has not earned any excess profits 
It still must pay an additional 12 
per cent on top of its 18 per cent 
corporation tax making a minimum 
of 30 per cent tax on gross earnings 

Guns Ahead of Schedule 

Canada started from scratch in 
the manufactuie of guns In this 
war The Bren machine gun factory 
fJohn InglLs Co Toionto) is far 
ahead of schedule The same is true 
of a factoiv making heavy field 
guns A riflt plant has been built 
By the lattei pait of 1941 Canada 
expcv^ts to be indf pendent in gun 
production, not dependent upon any 
other country Canada has not been 
so handicapped in shell manufacture 
because it took up this time whcie 
it left off in the world war 

Output of some alloy steels in 
Canada has been quadrupled since 
the wai began Some $48 000 000 is 
being expended for inn eased pro- 
duction of aluminum and $20 000 - 
000 for chemical factories Giound 
has been bioken foi a third explo- 
sive^ plant this one to be located 
in western Canada 


DESIGN IDEAS ARE WELCOME 

WASHINGTON— Both Army and 
Navy will welcome any worth- 
while ideas on design or process 
Commissioner Coe of the U S 
Patent OfRce indicates that only 
one in a thousand submitted are 
woithy of corisideiatlon but these 
are passed along to the Research 
Division oi the Defease Commis- 
sion However this routine for 
suggestions is easily sidestepped 
by engineers and industiiallsts 
of standing by direct approach to 
Army and Navy officers 

Plenty of Scrap Iron and Steel 
In II. S., No Need for Price Rise 

WASHINGTON— Committees of steel 
produceis and iron and steel sciap 
dealeis met with the Defense Com- 
mission last week Leon Henderson 
in charge of industiial puce stabil- 
ization said after the meeting that 
snap dealeis can miintum the de- 
fense supply level without puce dis- 
turbanr Furthci meetings Mill be 
held Orderly buMng he said will 
eliminate withholding and specula- 
tion Government will cooperate The 
Commission is making auiveys to 
detenninc how new areas of salvage 
can be made available 
This announcement that there Is 
plenty of scrap puts the President s 
embaigo on expoit to Japan squarely 
among imasines short of wai 


Lake 10 to 24 months to set up a 
plant and have it woiking properly 

Capacity Steel Production 

Canada this year will use its full 
steel-making capacity of 2 300 000 
tons Because of the heavy demand 
It has been necessaiv to emorce 
priorities, the highest priority being 
given to plants making shell and 
munitions Next in priority lating 
is steel for building plants for mak- 
ing munitions Steel for non- war 
uses has been severely restricted 

Approximately ^10 000,000 has been 
spent in constructing and equipping 
aircraft plants Backlogs of plane 
makers today exceed $100,000 000 In 
the award of war contracts, as much 
as possible has been done by com- 
petitive bidding 

Plants exclusively for mumtlons 
manufacture which must be erected 
to meet the current emergency are 
permitted short-time depreciation 
and write-offs for tax purposes A 
government depreciation boaid de- 
termines the peacetime value of a 
wartime plant, if any and super- 
vises the rates In arriving at a basis 
for excess profits, the government 
takes an average of the earning^ 
of the four years precedmg the war 
In the case of a new company the 
tax IS based on the average earnings 
In that industry In so-called iame 



WiiU World 


Army Machlnt Guns — At the plant of Colt's Patent Fire Arms Mfg Co , 
Hartjofd Conn, men arc 'inspLCting the 50 ralthe machine gun^ being 
manufactured for the U S Army Both 50 and 30 calibre gun^ are 
pfoduicd and the plant is speeding production for national defense 
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Wholesale Standardization of Airpianes 
Deferred Untii 1942; Designers Plan Change 


WRIGHT BUILDS FOUNDRY 

NEW YORK — Wright Aeronau- 
tical Corp. has established 
America’s first line production 
foundry devoted exclusively to 
the molding and casting of 
aluminum alloy cylinder heads 
for aircraft engines for national 
defense. Observers indicate that 
the -establishment of the auxil- 
iary foundry will prevent a 
bottleneck from developing in 
the manufacture of cylinders 
and will be an important factor 
in Increasing Wright's production 
to meet the requirements of the 
defense program. The new 
foundry has facilities providing 
for all manufacturing operations 
from raw material to finished 
product. 

G. E. Lighting Conference 
Studies Industrial Illumination 

CLEVELAND — More precise applica- 
tion of lamps to industrial and non- 
industrial illumination was forecast 
at the Lighting Conference staged 
at the General Electric Institute, 
Nela Park. Officials and engineers 
of the Lamp Department, General 
Electric Company, offered two-score 
business lamp editors a new con- 
cept — that lamps are essentially gen- 
erators of radiant energy. Thus, if 
the specifications of the seeing task 
are adequately known, lamps emit- 
ting the proper wave length and color 
can be selected to provide satisfac- 
tory optical control, reflection — dif- 
fusion properties, color, and size or 
contour perception. 

Flourescent lighting has grown 
from practically nothing to a $40,- 
000,000 industry in the past 30 
months. Papers presented by G. E. 
engineers discussed various forms of 
fluorescent lighting in stores, offices, 
drafting rooms and shop interiors. 

Hlgh-bay lighting in factories, 
wherein glare-free illumination of 
the working plane may reach 60 ft. 
candles, can be adequately met with 
combined incandescent and mercury 
vapor lamps. For illumination of 
bench or machine, where the light 
source is nearby, modern fluores- 
cent lighting fixtures provide cool 
but intense light. Daylight or white 
light can be selected according to 
the nature of the seeing task. Light 
tubes from a 40-watt size IB-in. long 
to a new 100-watt model 5 ft. long 
were exhibited. 

At the conference it was disclosed 
that G. E. is now prepared to furnish 
fluorescent fixtures with controls that 
suppress the stroboscopic effect that 
formerly has been distressing to 
workers viewing moving machinery 
elements. A new-type fixture has 
been developed for explosion haz- 
ards, such as ammunition loading 
plants. 


WASHINGTON — A few months ago 
standardization of airplane types was 
the panacea thit was going to pro- 
vide lots of planes quickly. Now that 
the program is drawn up and the 
contracts let, it turns out that the 
planners were too optimistic. There 
has been some reduction In the num- 
ber of Army types, but in general 
standardization has been deferred 
until the big model change in 1942,— 
when new models will be ordered. 

Only in the case of the light attack 
bombers has Army standardized on a 
single combat model, a Douglas. The 
North American advanced trainer and 
the Vultee basic trainer are now 
standard, but on all other types at 
least two models and sometimes more 
are being bought. 

The vital question of standardiza- 
tion os between British and U. S. 
demand has hardly been touched os 
yet. An exception is the Curtiss pur- 
suit plane. P-40D, which Is identical 
with the export model. The U. S. 
Navy and the British are attempting 
to get together on Consolidated ships, 
but more typical is the situation at 
Martin, where parallel assembly lines 
are turning out one medium bomber 
for this country and a different one 
for England. 

The basis for this situation is the 


decision that in a period of major 
expansion (from a present 10,000.000 
sq. ft. to about 25,000,000 ft.) produc- 
tion can only be held at a high level 
if each manufacturer Is working on 
types he is familiar with. This ap- 
plies especially to engines and reflects 
over into airplanes. When two en- 
gines of similar output are differently 
shaped, there must be different air- 
planes available in which to use them. 

In 1942, when the major part of 
the expansion will have been accom- 
plished and the 35,000-plane program 
completed, the picture will change. 
In going over to new models for the 
next U. S. and British program. It 
will be p>ossible to do some real 
standardization. Designers are now 
working on that basis. If we are at 
war, this will mean one model In 
each type. If not, we will probaly 
retain some competition by using two 
of each type. 

Under the present program, Army 
is buying two heavy bombers, Con- 
solidated and Boeing. There are 
two medium bombers, Martin and 
Douglas. There are four single- 
engine pursuits: Republic, Bell, Cur- 
tiss and North American. Both Lock- 
heed and Grumman are making two- 
engine pursuits. No attempt at all Is 
being made Lo standardize trainers. 


Export of Machinery During August, 1940 


Aiipunt July 

1940 1040 

Eleotrioal Machinery and Apparatus ^9, 688, 613 18,890,019 

Power and generatinK machinery except automotive anrl electri- 

nal 1,462, 0.^.5 1.622,016 

Construction and conveying machinery 2,821,3.32 2,362,162 

Mining, well and pumping machinery 4,144,071 4,746,107 

Power-driven, metal-working machinery 21 ,420,0.60 14,006,312 


Other metal-working machinery . 
Textile machinerj' 


038,687 
1 , 141, 173 


18,890,619 98,696,318 


1 , 660 . 050 
2,450.830 
5,01.3,167 
9.870,911 
4,39,774 
7.6.3 ,609 


Metal-Working Machinery 


Engine lathee 

Turret lathee 

Other lathee . 

Vertical boring mills and chucking machitiPH 

Thread cutting and automatic screw machinoH 

Knee and column type milling machines 

Other milling machines 

dear cutting machines 

Vertical drilling manhlnee 

Radial drilling machines 

Other drilling machinoe 

I’laners and nhnpere 

Biirfacee grindini^ machines. . 

External oyLindrioal grinding machines 

Internal grinding machines ■ - • • 

Toni grinding, cutter grinding and iinivcTsal grinding mni’liines . 

Other metal-grinding machines and parts 

Sheet and plate metal-working mnehines and parts 

Forging machinery and parte 

Rolling mill machinery and parts 

Molding machinoe. 

Other foundry ^uipment and parte, 

Cither power-driven metal-working machinee and parts 

Pneumatic portable tools 

Other portable and hand or foot-operated metal-working 

machinee and parte 

Chuoke for machine tools 

Milling cutters, machine-operated threading dies, and tape and 

eimllar machines operated metal cutting tools 

Other metal-working machine tools and parte 


SI ,024,332 

$727,930 

$511,526 

1 ,326,52.3 

1,019,505 

847,477 

1 ,4.57,000 

629,038 

4.51 .747 

1 ,.333,474 

307,044 

345,972 

1 ,.377,9,60 

623,749 

668,977 

766,8.69 

687,326 

878,887 

2,107,320 

1,316,960 

1,307,131 

830,626 

484,344 

236,851 

.360,218 

142,756 

27,010 

230,760 

206,836 

74,603 

318,015 

494,947 

130,080 

564 ,407 

865,283 

338.647 

713,839 

167,122 

179,209 

679,683 

309,639 

184,612 

924,321 

486,327 

465,997 

718,869 

354,708 

436,371 

1 , .667 , 809 

009,176 

426,013 

764,540 

1,860,366 

612,220 

979,220 

337,997 

350,048 

1,176,048 

1.006.770 

756,812 

39,010 

221,124 

176,482 

105,777 

00,160 

118.470 

2,083,228 

1,976,604 

1.103,466 

117,093 

102,860 

146,306 

197,447 

147,000 

133,000 

60,254 

70,448 

21,900 

107.344 

107,030 

73,228 

369,049 

156,213 

64,060 
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Quick Production — /// the Bocuig Airplmie Co., Wichiio, Kansas, pri- 
mary training planes for the U. S. Army are hi nig compJrIni at the rate 
of one m7'v three hours. Within four months the produetion rate can 
be further increased to one plane e^'cry OQ minutes 

Labor Leaders Faced with a Public Opinion 
Determined to Arm for Defense; Strategy Fails 


Over $7,000,000 in Contracts 
Cleared; Machine Tools Needed 

NEW YORK — Contracts totaling 
$2,153,436,283 for the Army had been 
cleared by the Defense Commission 
up to September 28. declared William 
S. Knudsen at the annual dinner of 
the Army Ordnance Association. 
October 8. This amount, distributed 
among 531 manufacturers, does not 
include work allotted to the arsenals 
On top of that volume the Defense 
Commission has cleared Navy con- 
tracts for $5,100,000,000. 

Output of planes in October, said 
Mr. Knudsen, will be 900-950 against 
a schedule of 1,133. Plans call for 
production of 1,250 planes a month by 
January 1 and 1,500 by July 1, step- 
ping up to a goal of 3,000 monthly by 
the spring of 1942. Aircraft engine 
output in September was about 2,400 
units, of which 1,500 were combat 
engines and the balance trainers. 
Tank production Is around 100 a 
month of the 13-ton type. Heavier 
tanks will begin to come off lines 
next May. Arsenals are working 24 
hr. n day on anti-tank and anti-air- 
craft guns, and private manufactur- 
ers will come in as fast as they can 
get the tools. Machine guns are all 
placed. Eleven powder and explosives 
plants have been located and five 
more are projected. 

Defense Needs Machine Tools 

Mr Knudsen said that defense 
requirements would take the entire 
machine tool output the coming year. 
He stressed the debt industry owes 
to machine tool builders for develop- 
ments carried on thru the depression. 

Taking exception to Attorney-Gen- 
eral Jackson's opinion that com- 
panies could not work for the gov- 
ernment after NLRB had found them 
guilty of Wagner Act violations, Mr. 
Knudsen defined his conception of a 
sound labor policy. Said he, “I have 
no objection to collective bargaining 
or to committees vso long as they re- 
strict their activities to their pre- 
scribed fields, but I don’t want to go 
beyond this.” 

America must not expect its pro- 
r-urement program to be delivered 
within a few months, said Major 
General James H. Burns, executive to 
the Assistant Secretary of War. Cor- 
responding programs for the creation 
of capacity and production of reserves 
cost both England and Germany 
some four years of time, and if 
America can cut this factor in half, 
she will have done a remarkable job. 

Brigadier General R. H. Somers, 
chief of the technical staff, Ordnance 
Department, described the types of 
weapons and projectiles the Army is 
now using as defense against tanks, 
saying that “The present trend is 
toward solid projectiles provided with 
wind shields to decrease air resist- 
ance and with ballistic caps to in- 
crease their penetrating ability. 
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NEW YORK — The recent skirmjsh 
in the 4- year-old guerrilla warfare 
between Bethlehem Steel and the 
C.I O. highlights labor strategy, 1940 
model. For a long tune, the organ- 
ized labor movement ha.s been lobby- 
ing and campaigning to get all firms 
who refuse to enter into contrac- 
tual relations with unions, barred 
from government busine.ss With Sid- 
ney Hillman as their advocate on 
the Defense Commls-sion, union offi- 
cials managed to get a Labor Day 
statement from the National Defense 
Advisory Council which underwrote 
the New Deal labor laws. Subse- 
quently President Roosevelt trans- 
mitted this statement to Congress. 

When it became apparent that this 
declaration of policy had not served 
to usher in a new order of things, 
the unions sought a device for im- 
plementing the declaration. Hillman 
asked Attorney General Jackson for 
a ruling on the eligibility of com- 
panies, charged by the National 
Labor Relations Board with indulg- 
ing in unfair labor practices, to re- 
ceive federal contracts. Jackson’s 
“informal opinion” giving the un- 
ions exactly what they wanted, the 
consequent storm of protest, and 
the full dress hearing of the Smith 
Committee which took testimony 
from War, Navy and Defense Com- 
mission ofiBcials and ended up by 
hearing the Attorney General, not 
too neatly but effectively, reversing 


himself — the whole shebang was 
nothing but a lot of very fancy trim- 
ming for C.I.O. I’s Bethlehem Steel. 

The Bethlehem case is typical of 
situations in which the new unions, 
after their dramatic and unprece- 
dented successes of 1930-37, stalled. 
In auto, the open shop citadel of 
Ford, In rubber Goodyear, In steel 
National, American Rolling Mills, and 
Bethlehem, were some of the bastions 
which did not fall before the trum- 
petings of the new unionism. In 
1938 and 1939 the C.I.O. was occu- 
pied in "consolidating” what It had. 
It did not extend its organizational 
lines. In the lean months it played 
close to its vest, fighting to hold 
what it had. To be sure, there was 
a curtailed staff of organizers In the 
field doing their day-to-day Jobs of 
“missionary” work among the unor- 
ganized In the mass production in- 
dustries. But conflicts, showdowns, 
and tests of strength were avoided. 

Now men have gone back to work. 
Dues payments are flowing into un- 
ion coffers. There Is hay to be 
made. But the climate has changed. 
These are not the lush, tolerant 
d a vs of '36 -'37 when public opinion 
met sit-down strikes, slowdowns, 
quickies, and picket lines with 
apathy. The whole industrial boom 
Is based on the determination to 
arm, and arm fast. Any brake on 
production evokes the full sanctions 
of popular disapproval. 
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Britain and Canada Make More Commitments 
For War Pianto; Fear Labor Shortage 


MONTREAL— Although the British 
and Canadian governments have al- 
ready financed the construction of 
some $225,000,000 of armament and 
war material plants, further commit- 
ments totaling approximately $150,- 
000,000 are planned for new war 
plants. Present production is meas- 
ured by an annual output of $1,000,- 
000,000 to $1,500,000,000 

Among the new plants, which just 
a short time ago was decided as not 
necessary to be built m Canada, is an 
airplane engine plant. At present, 
however, the need is considered so 
great that Britain is sending skilled 
craftsmen to Canada in order to 
speed up production Britain will 
also supply the patents for an Eng- 
lish-type engine and it will mark 
the first time that airplane engines 
have been produced in this countiy 
with the exception of an experi- 
mental engine pioduced by the 
Canadian Car & Foundry Co 

At the moment there are 11 differ- 
ent types of airplanes being made in 
Canada Avro-Ansons, Bolingbroke, 
Hampdens, Hurricanes, Lysanders 
Stranrears, Harvards, Fleet 60 Noksc- 
men, Tiger Moth and Fleet Finch 
Bollngbioke and Hampden bombers 
and the Hurricane fighters are being 
made for the British government All 
the others will be used in Canada, 
mostly for training purposes The 
Hampdens, Bolingbrokes and Hurri- 
canes will be powered with English 
made engines, the training planes 
with American engines 

Recently Canada has been produc- 
ing airplanes at the rate of 130 per 
month of which approximately 110 
have been training planes Production 
is being steadily increased, howevei. 
and by March of next year the sched- 
ule calls for a production rate of 320 
to 360 planes per month Two-thirds 
of these will be for training purposes 

Intense Labor Shortage Seen 

The plans for the construction of 
more war plants will intensify the 
labor problem On Sept 1, 1940 indus- 
trial employment was at an all-time 
high and only a few of the new gov- 
ernment war plants had started pro- 
duction Most of the new plants were 
scheduled to come into production 
during the six months following this 
date All of which Indicates to many 
observers that the shortage of wskllled 
labor is becoming increasingly seri- 
ous. Bo important is this problem 
considered that the government is 
expected to name a labor administra- 
tor with complete authority to divert 
manpower wherever the need is great- 
est and the work considered most es- 
sential. 

Among recent war contracts re- 
ceived was a $2,500,000 order for pro- 


peller parts which will be provided by 
Canadian Car & Foundry Co Other 
contracts awarded are Aircraft, Ca- 
nadian Vickers, Ltd , Montreal, $23,- 
708, Noorduyn Aviation, Ltd, Mont- 
real, $94,873, Walter Kidde and Co, 
Montreal, $10,193 Machinery, Rudel 
Machinery Co , Ltd , Montreal, $32,- 
276; Williams & Wilson Ltd . Mont- 
real, $38,668, Canadian Fairbanks- 
Morse, Ltd , Ottawa, $34,149, Boyles 
Bros Drilling Co , Ltd , Port Arthur, 
Ont , $48,897 Munitions, MacDonald 
Mfg Toronto, $13,751 Ordnance, 
Small Aims Ltd . Toronto, $3,000,000 


RECENT DEFENSE ORDERS 

WASHINGTON— Huge expendl- 
»tures for ammunition compon- 
ents characterize recent defense 
orders which saw $6,040,000 
placed with American Car & 
Foundry Co $4,634,500 with 
J I Case Co , and $3,365,000 with 
National Tube Co Orders for 
airplanes were North Ameri- 
can Aviation Inc, $37,770,981, 
Glenn L Martin, $99,641,880, 
Douglas Aircraft Co Inc , 
$178,320 731, and Curtiss-Wrlght 
Corp , $3 674 526 American Car 
& Foundry Co secured an order 
of $37 687,458 foi tankas with 
spare parts 
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WATCHING WASHINGTON 


Despite Hillman’s and Jackson’s decree to deny contracts to firms 
against whom NLRB has issued orders, Knudsen’s Commission 
will put defense needs first. 40-hour week begins Oct. 23 

By BLAINE STUBBLEFIELD 


WASHINGTON — Observers quickly 
concluded last week that Sidney Hill- 
man and Robert Jackson went out on 
a limb in an effort to deny defense 
contracts to firms against whom 
NLRB has issued orders— and that 
the two men barely escaped a fall 
as Army and Navy and Knudsen 
sawed the limb off. 

Sidney Hillman, labor head of the 
Defense Commission, asked Attorney 
General Jackson whether companies 
against whom orders had been Issued 
by the NLRB, were in violation of 
the law while their appeals were 
pending in court. Jat:kson said Yes, 
and this was instantly interpreted to 
mean that the Defense Commission 
would deny public contracts to such 
companies. 

Hillman and Jackson were sum- 
marily called to the witness stand of 
the anti-labor Smith Committee in- 
vestigating NLRB — along with the 
Secretary of Navy and Assistant Sec- 
retary of War, both of whom, em- 
boldened by the defiant Smith atmos- 
phere, said in effect that production 
was of first concern to them and the 
NLRB could take a run for itself. 
But Army and Navy only place 
orders; the Commission must okay 
them first. 

Hillman says he did not consult 
with members of the Commission 
before he called for Jackson’s opin- 
ion. This became apparent when 
Knudsen replied in a speech that 
when the courts hold that a firm 
has violated the law of the land, 
then, as a matter of policy only, de- 
fense contracts should not be given 
that firm until it changes its prac- 
tices. "Certainly the Defense Com- 
mission has no authority and does 
not want to undertake the Job of 
enforcing the labor laws," he said. 

The President, who is really 
chairman of the chairman-less Com- 
mission, alone can take decisive ac- 
tion. This he will not do, unless and 
until he is forced to, because his wish 
to maintain the gains of labor ap- 
proximately offsets his wish to rush 
arms production against the dictators. 

As for Stettinlus and Knudsen, Hill- 
man says he did not consult with them 
before he called for Jackson’s opinion. 
The Commission long ago drafted a 
set of principles of awarding defense 
contracts, approved by the President, 
which contained a requirement that 
labor laws be observed by contractors. 


Neither of these Commissioners is 
a labor baiter by a long way. 

As a general prediction of the out- 
come, it can be said that the Commis- 
sion’s "principles” regarding labor 
laws will be enforced with modera- 
tion. The middle course is practically 
mandatory. For after all, among those 
charged with violating NLRB, are 
many concerns most vital to defense. 
Some of them have enormous loans 
from RFC. It is almo.st funny to think 
of shutting them out of d(?fense pro- 
duction. On the other hand, there is 
the whole power of the New Deal be- 
hind the Wagner Law and a pledge to 
maintain labor’s gains. 

Furthermore, the Administration 
cannot, at this pre-election hour, af- 
ford to permit any ruction, which 
would immediately go into the opposi- 
tions electioneering mill. A compro- 
mise course is good enough. For any 
real recalcitrant manufacturer could 
be whipped into line with the threat 
of the plant conscription law. 

As this was written, the Labor Re- 
lations Board was preparing, for the 
Defen.se Commission, a list of linns 
whose appeals from NLRB orders are 
pending in court. It contains upward 
of 200 names. The Congressional Rec- 
ord carried a li.st. which NLRB said 
was inaccurate. 

Price Control — A Problem 

Government and Industry men both 
are wondering whether it will be 
possible to control prices as the 
emergency program goes on. A study 
and report by the Brookings Insiltu- 
lion points to spots, such as copper, 
zinc, lead and other basic commodi- 
ties, which may spread through the 
whole price structure. Beyond the 
President’s resolution against war 
millionaires, little price curbing Is ac- 
tually being done, except that the 
industrial price division of the De- 
fense Commission is circulating 
among Army and Navy procurement 
officers, urging them to be careful 
with timing and distribution of their 
big orders. Even if the Commission 
is failing in price control, the Ad- 
ministration can hardly afford to ad- 
mit it and take measures now; politi- 
cal opponents would grab any such 
admissions and wave them aloft. If 
anything is to be done, you may ex- 
pect strong medicine right after elec- 
tion, whoever wins. Substitution of 


THE ADMINSTRATION BACKS UP 

WASHINGTON— Thf Admlnlji- 

tration is trying to get out of 
the hole into which it was 
thrown by the ruling of Attorney 
General Jack.son. Lubln and 
Harris of the Labor Department 
have had several conferences 
with Hillman and Henderson on 
ways uut of the situation. Jack- 
son's efforts to interpret his rul- 
ing more liberally is believed to 
reflect the Administration’s feel- 
ing that public reaction has been 
bad. and will become worse. 


negiotlatlon for bidding will be al- 
most complete by then. If purchas- 
ing agencies want to, they can force 
"satisfactory" term.s under the plant 
conscription law. 

New Ordnance Plants Possible 

'The Navy has $115,000,000 which it 
could use to build new ordnance 
plants, and officers arc surveying Il- 
linois, Ohio, Peiin.sylvania, Kentucky, 
Tennessee, and some other middle- 
west states as possible locations. They 
will make their recommendations to 
Secretary Knox. It may be a month 
before any information on the deci- 
sion will be available. Navy officials 
have said that as many as six plants 
arc needed. The survey does not guar- 
antee that any new plants will be 
built, however. The available money 
might be used to expand existing 
facilities. 

40-Hour Week Beeins Oct. 23 

At midnight October 23, the second 
work-week reduction under the Labor 
Standards law steps down from 42 to 
40 hours. Administrator Philip Flem- 
ing says employers whose regular 
work week begins before the midnight 
deadline need pay overtime only on 
time in excess of 42 hours for that 
week. The 40-hour minimum will 
apply to their following work week, 
'riie AdmlnLstratlon is sternly stand- 
ing its ground that the wage-hour 
law will add to efficiency on defense 
production. But much criticism Is 
aimed at the law in general, and at 
the two-hour reduction in particular. 
Purpose of the law was to spread 
work for benefit of the unemployed. 
Now, faced with the need for fast 
production, employers must greatly 
Increase their wage cost in time-and- 
a-half payments, or employ more 
men. The skilled men they need are 
not available— so the work-week cut 
simply amounts to a wage IncreEise 
for many metal-working concerns. 
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2,550 Bombers, 5,250 Pursuit 
Ships Already Ordered by Army 

By Robert Colbom 


Secretary Perkins Predicts New Employment 
Record; 4 Million Defense Jobs Available 


Washington — Amy announced 
last week that the last ship in its 
19,000-plane program had been 
placed under contract — about three 
weeks after the bulk of the money 
became available and a little over 
three months after money for the 
partial 4,0D0-plane program was ap- 
propriated. All were contracted be- 
fore the tax and amortization bill 
was signed. 

Just what sort of airplanes are 
under contract has never been ofli- 
clally announced. For the first 4,000 
or so units, Army released quantities 
and types just to convince people 
they really were ordering planes. But 
after that War Department shut 
down on information except dollar 
totals. However, on the basis of 
scraps of Information, some careful 
guessing, and a few stabs in the 
dark it is possible to get a rough 
Idea of what’s in the program. 

Orders Equally Divided 

On this basis, it appears that the 
orders are about equally divided be- 
tween combat and training types. 
And it might well be that In an 
emergency the nearly 6.000 advanced 
trainers might have tactical value; 
back in the early thirties a 600-hp 
fighter would have been considered 
pretty hot. It is worth noting that 
without any allowance for replace- 
ments and spares, this program will 
call for better than 9,000 radial en- 
gines in the 1,500 to 2,000-hp bracket, 
a like number of smaller radials, 
and about 6,500 liquid-cooled engines 
of 1,000 hp. or better. 

The following material is distinctly 
not guaranteed. Probably no figure 
in it is exactly right; possibly there 
are substantial errors. But it offers 
as good an approximation of the 
dimensions of the program as is 
now available. 

Planes Ordered For Air Corps 
Under 1940-41 Appropriations 

850 Heavy 4-engine bombers: 500 
Boeing, and 350 Consolidated. 2,550 
Medium 2-engine bombers: 1,150 
Martin, and 1,400 Douglas. 400 2- 
engine Attack fighters: 400 Douglas. 
600 2-engine Pursuit; 600 Lockheed. 
5,250 Single-engine pursuit: 1,750 
Curtiss. 1,800 North American, 1,000 
Republic, and 700 Bell. 

9,650 TOTAL COMBAT. 

170 Transport: 50 Curtiss. 20 
Beech, and 100 Douglas. 5,700 Ad- 
vanced trainers: 2,000 Curtiss, 3,000 
North American, and 700 Beech. 500 
Basic trainers: 500 Vultee. 2,050 Pri- 
mary trainers: BOO Ryan, 800 Fair- 
child, and 1,350 Stearman. 

9,320 TOTAL NON-COMBAT. 

18,970 TOTAL ALL TYPES. 

18,640 OFFICIAL TOTAL. 


WASHINGTON — The next year will 
bring the largest increase in employ- 
ment this country has even witnessed, 
predicts Secretary of Labor Perkins 
on the basis of a report made to her 
by the Labor Department's Bureau of 
Labor Statistics. 

Jobs for 5,000,000 to 6,000,000 pers- 
ons are seen as a real possibility and 
with defense industries alone employ- 
ing about three to four million work- 
ers by the end of 1941. The eco- 
nomic significance, MLss Perkins indi- 
cates, is that the payrolls or defense 
workers will lead to more employ- 
ment in automobile and furniture 
factories, in textile mills and clothing 
factories. Retail stores and service 
Industries will all be stimulated. Al- 
though the Indirect effect of defense 
expenditures on employment in non- 
defense industries is felt only after 
several months, it should bring about 
an increase in employment of ap- 
proximately two million additional 
workers. Some observers indicate that 
the Increase of consumers purchasing 
power, the result of increased em- 
ployment, will go n long way toward 


reducing labor skirmishes and in- 
creasing business income. 

During June, July and August the 
Navy let contracts or undertook 
force- account work for vessels to cost 
$1,076,000,000. The Bureau of Labor 
Statistics estimates that by the end 
of this year 30,000 people will be at 
work on vessels contracted for in 
June, July and August. This number 
will rLse to 100,000 by the late summer 
of 1941 and will reach a peak of 
150,000 in the spring of 1942. This 
estimate does not yet include employ- 
ment on contracts let in September 
or to be let In later months. 

Of the 4,540,000 man-years of de- 
fense industry labor about half will 
be needed on construction jobs, in 
shipyards or in factories engaged in 
making finished products like air- 
planes and engines, tanks and shells. 
Some 2,320,000 man-years of labor 
will be needed primarily to supply 
the contractors with materials. This 
labor will extend back into the mines 
and forests, into plants making semi- 
finished products, to the railroads 
and other carriers, and to all workers. 


U. S. Government Contracts Awarded to Metal-Working Firms 


Sholb, 
Sliplls. 
iSii tills . 


c.'ivriiiKf's 



Itatlio 

Tladii) irartHiiiittcT 

Air plan pft 

Adaitters 


FurgiriEH. 
]SI uiiiris . . . 


Contraotor Gi>v’t Agt*nry CommiHlit^ 

budd Wheel Co., Delruit, Minh . . . ^ War 

Murray Mfjr. Corp., Brooklyn, N. Y War 

Auto KrteciaUiee MfR. Co., fit. Joseph, Mich. . , War 

Aetna-Standard Engineering Co., Young.'ttown, 

Ohio War 

Poliak Mfg. Co., Arlington, N, J War 

General Elontric Go., Schenectady, N. Y War 

Federal Telegraph Co., Newark, N. J War 

Ryan Aoroniiutical Co., San Diego, Calif War 

Timken-Detroit Axle Co., Detroit, Mich War 

General Motors Corp., (Chevrolet Div.) De- 
troit, Mich W.ar J'ruf.kH 

Boeing Aircraft Co., Seattle, Weteh War AirplancH. . . . 

Indian Motorcycle Co., Springfield, Mobs War Mrttoreyelee . 

Harley-Davidflon Motor Co., Milwaukee, Wien. War MntornyrleH . 

Bendix Products Division, Beiidix Aviation 

Corp., South Bend, Ind. . - Navy 

Voiight-Siknraky Aircraft Div., United Aircraft 

Corp., Stratford, Conn Navy 

Iteo MotoFH Ino., Lansing, Mich War Trucks 

American Forge Div. of The American Broke 

Shoe & Foundry Co., Chicago, 111 War 

Pullntao-Standard Car Mfg. Co., Now York, 

N. Y ... War, Ordnance. 

Kennody-Van Boun Mfg. & Eng. Corp., Dan- 
ville, Pa War, Ordnanre. 

Continental Motors Corp., Muskegon, Midi. . . Wai , Ordnance. 

International IlarvQstor Co., Inc., Washington, 

D. C Navy 

Douglas Aircraft Co., Ino., Santa Monica, Calif. Navy 

Genoral Machinery Corp., Hamilton, Ohio. , . . Navy 

Stewart Warner Corp., Chicago, 111 War 

Pullman Standard Car Mfg. Co., Butler, Pa. . . War . 

National Supply Co., Ambridge, Pa War. 

Norris Stomping & Mfg. Co., Los Angdefl, 

Calif War. 

Eleotrlo Auto-Lite Co., Toledo, Ohio War . 

Sooville Mfg. Company, Watarbury, Conn .... War . 

Chase Brass & Copper Co,. Wateroury, Conn . War . 

General Motors Corp , Anderson, Ind War . 

Pennsylvania Forge Corp., Philadelphia, Pa. . . War. 

General Motors Corp., Dayton. Ohio War. 

Independent Lock Co., Fitchburg, Mass War . 

Eastern Rolling Mill Co., Ballimore, Md War . 

E, I. duPont de Nemours A Co., Inc., Barks- 
dale, Wis War. 

Revere Copper and Brass, Inc., Baltimore Div., 

lioltimure, Md War. 

Wax. . 


Mortars. 
Engines . 


Truck H 

Airplanes 

Lathes 

Artillery ammiiuilinn 
componeiiis 


Ammunition onmpo- 
iients 


American Brass Co,, Wutorbury, Conn. 


Ammunition compo- 
nents 

Ammunition compo- 
nents 


Amount 

1300,282 

002.000 

1,053,750 

1.703,050 

340,760 

5.288,562 

‘ 21 074 ‘.234 
624,030 

276.876 

70,440,055 

182,540 

242,515 


283,800 

244,110 

838,150 

n:iR,269 

1,370,311 

130,144 

9,002.384 

588,598 

1.381.000 

1.134.000 

720.000 

2.644.000 

780.000 

2.358.000 

806.000 

2.536.000 

790.000 
1.208,199 

965 . 000 

1.883.000 


305,500 

208,100 

418,575 
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INSIDE DETROIT 

Despite uncertain outlook for price and supply of matenals the 
auto industry sticks to short-term commitments. Sales of 1941 
models show good advance. Record output seen for Cc..ober 

BY RUPERT LE GRAND. DETROIT EDITOR 


DETROIT — Despite universal opti- 
mism that automobile sales will con- 
tinue at record pace, the automobile 
industry is not making long-term com- 
mitments for materials Steel makers, 
for example, have attempted to con- 
vince purchasing agents that it would 
be wise to give definite orders to 
cover the bulk of the model run, so 
that the mills can fit automotive re- 
quirements into their heavy rolling 
schedules to the best advantage One 
of the arguments advanced in sup- 
port of this proposition is that priori- 
ties for national-defense may inter- 
fere with deliveries later on, and that 
with definite orders on the books the 
steel industry could anticipate pri- 
orities for the sake of its best cus- 
tomer 

These pleas have met with little 
response Orders are current only for 
the steel consumption anticipated 
within the next 60-90 days Of course, 
one of the most potent levers toward 
huge initial commitments — that of 
price slashes bo feed hungry mills - 
IS absent this fall While it is true 
some flat -1 oiled business was taken 


It IS anybody s guess what the situ- 
ation will be next March when pur- 
chasing agents must make buys to 
complete the model run Some of them 
privately express fears that priorities 
or shortages of supplies may inter- 
fere with production or that prices 
will be sufficiently higher to force an 
increase in car pi ices at that time Yet 
the national-detense program is un- 
likely to require more than 10 pei 
cent ol the nation’s steel capacitv in 
the opinion of lei ding steel operat- 
ing men And the steel industry is 
making such good piofits at the pres- 
ent rate of operation that it is un- 
likely to go counter to public opinion 
bv raising prices except where short- 
ages of alloys dictate such a move 
There is another angle that must 
not be forgotten in appraising the 
automobile mdustiys caution about 
long-term comiiiilments for raw ma- 
terials Reliable sources report that 
some managements fear that output 
may lestrlcted next spimg if the 
present Aclminlsliation is re-elected 
Despite the impoitance of the auto 
indusli> 111 the national economy it 


ARMOR PLATE ORDERS 

DETROIT— In connection with 
Chrvslcr’s program to build 25- 
ton tanks for the Army local 
circles understand that an or- 
der to fabricate the main armor- 
plate structure will be lei to a 
major steel company in two or 
three weeks The cast turrets 
are a separate proposition 
Chrysler would like to fabricate 
a portion of the order, but its 
wishes may be over-ruled The 
plan under contemplation calls 
lor shipment of the complete 
structure ready for assembly at 
the government tank arsenal 
now under construction in De- 
troit About 14 000 lb of rolled 
armor plate will be needed for 
each tank and thicknesses have 
been under debate Case-hard- 
ened automotive steel, similar to 
BAE 4820 has been tested ballls- 
ticallv and found saLisiaclory 


IS felt that certam political quarters 
mav attempt to force cuitailment of 
output *n the ground that raw mate- 
rials, labor and pUinl facilities are 
required for national defense pur- 
poses 

Automobile sales dunng September 
show large gains ovei the same month 
last year Chevrolet disposed ol 47,363 
ears a gain of 65 per cent Pontiac, 
14 633, a gain of 6D 6 per cent giving 
that company the laigesl September 
since 192S Duick 23 D'iT up 113 6 per 
tent 


in the summer months foi less than 
stated prices that tonnage was quickly 
rolled and shipped Since then the 
orders have been taken at full price 
without question, and there have been 
no squawks over raising the price of 
alloy steels a few dollars per ton 

Sales Outlook Is Interesting 

Automotive purchasing agents are 
more interested this season in the 
outlook for late fall and winter sales 
of the 1941 series than in the mure 
remote questions of possible priori- 
ties, price and available supply of 
raw materials next spring when the 
full impact of the defense program 
will be felt Their present policy 
of placing orders for normal supplies 
Is dictated by that of top management, 
as ably expressed by M E Coyle 
Chevrolet general manager In speak- 
ing on production plans for the bal- 
ance of the year, Mr. Coyle said that 
Chevrolet will produce at rated capac- 
ity of 5000 cars dally until Initial 
demand is satisfied, dealers are well 
stocked and the continuance of de- 
mand can be appraised from short 
range. With steel covered until the 
year end, it will be several weeks be- 
fore new buys are made, thereby indi- 
cating what the automobile companies 
think of production possibilities in the 
first quarter. 



On the Hump — Pontiac's filial assembly line conveyor has a hump that 
hjts the chassis to the meczanine where the jront-end sub-assembly is 
produced. The conveyor hump also provides a much needed passage under 
the long final assembly line 
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Exeeufive War OfRcer 



JAMES H. BURNS 


Chief at Waferyliet 



RICHARD H. SOMERS 


Directs Procurement 



HARRY K. RUTHERFORD 


Commands at Aberdeen 



JOHN B. ROSE 


These gains are spectacular but 
they do not represent a true measure 
of the public’s reaction to the 1940 
and 1941 models respectively, because 
announcement of new models oc- 
curred several weeks earlier this year. 
Upon comparing initial selling periods 
for the two seasons, Buick is found 
enjoying an acceptance approximately 
22 per cent better than last year while 
Chevrolet is about on a par. Ford 
products are reported to have had a 
better pre-vShow response than last 
year, but actual figures are lacking. 
In other words, there seems to be 
some indecision on the part of the 
public toward jumping into the new- 
car market. Used-car sales continue 
strong, and the gain in inventories is 
not commensurate with the more ac- 
tive trading since introduction of 1941 
models. 

Sales Best in Years 

Cleanups of outgoing models were 
universally the best In recent years. 
A survey of several leading makes 
disclosed that at announcement time 
for the respective makes, 1940-model 
stocks ranged from less than one to 
two cars per dealer. Experience shows 
that most of these were demon- 
strators. A typical case will illus- 
trate how effective cleanups were: 
Pontiac had 3,073 cars in the hands 
of its 3,800 dealers at announce- 
ment. At the end of the second 
ten-day selling period, this number 
had shrunk to 1,000 and by the 
month-end all 1940 models had been 
cleaned out. 

Current assembly rates of the vari- 
ous manufacturers promise to push 
October output to a new record of 
475,000 for the month. But contrary 
to experience in 1938 and 1939, the 
assembly rate will reach a peak In 
October instead of December for 
the fourth-quarter period. Estimates 
have placed November at 450,000, 


December at 400,000 plus. Sales quo- 
tas established by leading makers 
are based upon retail disposal of 
two- thirds of the cars manufactured 
in the last quarter. 

Whereas introduction of the Cham- 
pion tripled Studebaker output, Nash 
Is counting upon the Ambassador 
600 to account for only one -third 
of the 12,500 cars scheduled for Oc- 
tober. Lowering the prices on the 
medium-priced sixes and eights and 
improving the dealer margin on those 
two lines is expected to place pro- 
duction emphasis on the larger six 
for the time being. 

Aircraft Activities Expand 

Stinson Aircraft Corp., now a di- 
vision of Vultee, will soon return 
its commercial aviation business to 
the Wayne, Mich., plant and expects 
to employ 1000 persons. A year ago 
the commercial business and a newly 
developed line of military ships were 
transferred to a new plant at Nash- 
ville, Tenn. 

Growth in importance of both mili- 
tary and commercial phases of the 
business dictates re-opening the 
Wayne plant and segregation of the 
two activities. The Tennessee plant 
will in the future be known as the 
Nashville Division of Vultee, and the 
Wayne plant will become the Stin- 
son Division. 

Stout Skycraft Corp, Is making 
rapid progress in determining pro- 
duction methods for the stainless- 
steel training ship developed by W. 
B. Stout and may be ready to go 
into production shortly after the 
first of the year. 

Tucker Aircraft Corp., which has 
been developing confidential engines 
for the Army (originally company 
officials mentioned aviation and tank 
engines before the lid was clamped 
on) reports that development work 
may be completed by next March. 


Rutherford, Lewis, Rose, Somers, 
Campbell and Burns Named Generals 

WASHINGTON— Harry K. Ruther- 
ford, Burton O. Lewis, John B. Rose. 
Richard H. Somers, and Levin H. 
Campbell have been appointed Briga- 
dier Generals of the United States 
Army, and James H. Burns has been 
named Major General. 

Major Gen. Burns will continue his 
duties as the executive officer, office 
of the AssLstant Secretary of War. 
and Brigadier Gen, Campbell will 
continue in charge of plant facilities 
for Industrial Service of the Ord- 
nance Department. General Somers 
will continue as commander of the 
government arsenal at Watervliet, N. 
Y., and General Rutherford will con- 
tinue as director of the Procurement 
Planning Branch in the office of the 
Assistant Secretary of War (^f^neral 
Lewis will continue in charge of pro- 
duction for Industrial Service of the 
Ordnance Department, and General 
Rose will continue to command the 
Aberdeen Proving Ground. 


WILL SEIZE MACHINE TOOLS 

WASHINGTON— Machine tools 
held for export but kept in this 
country by inability to obtain an 
export license can now be seized 
by the President and put to na- 
tional defense work. As the bill 
granting this power finally 
passed, it permits tools so seized 
to be re-sold, so that they are 
available for use in private 
plants as well as in government 
arsenals. The power was particu- 
larly needed to meet the not in- 
frequent case in which title has 
already passed to a foreign 
owner, who Is unwilling to sell. 
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Eastern Division of Air Associates 
Moves Into New Piant at Bendix, N. J. 

BENDIX, N J — Air Associates, Inc , 
started production m its new $500 000 
plant on Oct l after machinery, 
ofDce furniture and all company 
equipment had been moved overnight 
from the old plant at Roosevelt Field, 
Long Island, N Y Transfer of the 
company's activities to its new plant 
were marked by dedication ceremo- 
nies at which Oov Han-y Moore and 
other New Jersey state officials par- 
ticipated 

Organized In 1927 by Haven B 
Page, primarily os a distributor of 
airplanes, aviation parts and equip- 
ment, Air Associates in the interven- 
ing years has changed Its chaiacter 
from that of a supply house to a 
manufacturing operation Today 
manufactured products represent the 
major portion of the company s busi- 
ness Among the products made are 
many special-order precision acces- 
sories for the aviation industry, such 
as de-icer equipment instruments 
radio equipment fittings engine and 
airplane replacement parts hydraulic 
pumps and contiol equipment 

Erected in a little more than two 
months by the Austin Company the 
new plant has a one-story manufac- 
turing area coveimg 63 000 sqft 
with floor space about evenly divided 
between stock room and machine 
hop At one side of tht machine 
shop aie heat-Lreatmg plating burl- 
ing grinding depaitments and a 
Lumpletelv equipped testing labora- 
toiy The Iwo-storv building at the 
11 out of the plant which hoascs the 
executive sales (ngmeLimg and gen- 
eial office staffs provides 6 000 sqlt 
on each floor This plant doubles th( 
company s capacity in the east 


NAMES in the NEWS 


H J Barton and C A Peck 
have been appointed to the Tool 
Steel Dlv of Allegheny-Ludlum Steel 
Corp Pittsburgh, , and living 
H Jones has been named managei 
of railroad sales Mr Barton has 
been associated with steel activities 
on the Pacific Coast for many years 
while Mr Peck had been in the tool 
steel business for himself for the 
past several years prior to his associ- 
ation with Allegheny Ludlum Steel 
Corp Mr Jones was formeily man- 
ager of railroad sales for the Central 
Alloy Steel Corp , Massillon, Ohio 

C Milton Ekberg and William A 
Russell have been appointed field 
engineers of Norton Co , V/orcestei 
Moss 

Thomas E Bragg has been elected 
a director of the Greenfield (Mass ) 
Tap & Die Corp Greenfield, Mass 


Formerly Mr Bragg was associated 
with Donald G Millar, chairman of 
the board of directors of the Amer- 
ican International Corp 

Robeit E Brannan has been ap- 
pointed manager of molding ma- 
terial sales of Bakelite Corp New 
York N Y Mr Brannan has been 
a member of the organization smee 
1923 

Roger H Clapp foimerly Phila- 
delphia branch manager has been 
named assistant general manager of 
sale^ of John A Roebling s Sons Co 
lientoii N J Mr Clapp has been 
tin associate since 1936 

Aichibald Cunningham has been 
appointed supervisor in charge of 
Ifol manufacturing at Cuitis Wright 
All plane Corp St Louis Mo Mr 
Cunningham was formeily superin- 
tendent of Emsco Derrick &; Equip- 
ment Co Houston Texas 

E George Haitmann has been ap- 
pointed managei of sales ol John 
A Roebling s Sons Cn Tienton N J 

Aithui Mackmann former works 
managei, was elected vice presi- 
dent in charge ol manufacturing of 
Foote Bros Gear ife Machine Corp 
Chicago 111 Mr Mackmann be- 
came associated with the coipora- 
tion in 1920 

Geoige W Malcomson has been 
named assistant sales manager of 
the Truck Division, Dodge Bros 
Corp Mr Malcomson joined the 
Dodge truck sales organization In 
the special equipment division in 
1930 L M Oltman has been named 
special truck representative of the 
factory truck sales force in Detroit 

Henry R Merrill has been ap- 
pointed assistant sales manager of 
the Behr-Manning Corp , Troy, N Y 
Mr Merrill who had been divisional 
sales manager of the central divi- 


sion at Cleveland has been in the 
employ of the company since 1930 
Gordon G Thompson, who began 
his career with Behr-Manning In 
the sales department, will succeed 
Mr Merrill as divisional sales man- 
ager 

Arnold L Nacke has been ap- 
pointed sales agent in New York 
City for Modern Tool Works Roches- 
ter N Y 

Heniy J McKenzie executive vice 
president and general manager of 
Steiling Pump Corp Hamilton Ohio 
has been appointed president of the 
organisation to succeed Maurice 
Rothschild who will continue as a 
diiector Mr MacKenzie who will 
also ictain his duties of general 
managei has been identified with the 
pump industiy since 1917 

John L Schmeller has been named 
vice piesidenL in chaige ol sales 
ol the National Bron/e Aluminum 
F’oundry Co , Cleveland, Ohio 

J T Sutliff has been made In 
charge of the Chicago office of Roots- 
Connersville Blower Corp , Oonners- 
ville, Ind 

T T Watson loimci development 
metallurgist has been appointed re- 
search metallurgist in charge of all 
plant research of Lukens Steel Co , 
Coatesvllle, Pa 

W C Weslow has been named 
manager of the mining division of 
Carboloy Co Inc For the past nine 
years Mr Weslow has been field 
and development engineer 

M C Wilt has been appointed 
vlcp president and general manager 
of Curtis Lighting Inc Chicago, 
111 G T Morrow has been named 
vice president in charge of sales, 
H J Dillon vice president in cnarge 
of production and L N West, secre- 
tary-tieasurer 
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PLANT EXPANSION 


The WcvStinghouse Steam Division 
Works, Lester, Pa., a division of 
Westinghouse Electric & Mfg. Co. 
will expand its present facilities at 
a cost of over $9,500,000. The move 
was made to assure on-tlme deliv- 
ery of turbines for 45 fighting ships 
of the U. B. Navy. Over $5,000,000 
worth of machine tools and other 
manufacturing equipment are being 
installed. 

Grumman Aircraft Engineering 
Corp., Bethpage, L. I., has Just 
started construction of a new $2,100,- 
000 blackout factory. The project, in- 
volving nearly half a million square 
feet of floor space and designed for 
the manufacture of fighting naval 
aircraft on a mass production basis, 
is scheduled for completion in four 
months. 

Marlin-Rockwell Corp., Jamestown, 
N. Y., has begun construction ol a 
one-story addition to its plant. This 
will provide 37,000 additional square 
feet of production floor space. 

Producto Machine Co., Bridgeport, 
Conn,, is expanding Its plant in order 
to step up operations for the pro- 
duction of machine toots. 

Bell Aircraft Corp., Buffalo, N. Y., 
will begin construction of a $1,000,- 
000 plant at Niagara Falls. The new 
plant will be used for the assembly 
of pursuit planes and will have an 
area of 240,000 sq.ft, and employ 
3,000 workers. 

Peerless Machine Co., Racine, Wis., 
has expanded its manufacturing fa- 
cilities in order to increase the pro- 
duction of metal cutting saws. Addi- 
tional space for engineering research 
and experimental work has also been 
provided. 

Marathon Electric Mfg. Co., Wau- 
sau, Wis., is erecting a new plant 
at a cost of between $150,000 and 
$175,000. The new plant is scheduled 
to be completed about January 1. 


BUSINESS ITEMS 


The Detroit Office of the Geometric 
Tool Co., New Haven, Conn., will 
handle the sale of Geometric thread- 
ing tools and machines in Ohio. The 
Mill Supply Department of the Na- 
tional Supply Co., of Toledo, former 
agents of Geometric Tool Co., has 
been discontinued. 

West Coast Industries, Ltd., has 
been organized at Vancouver, B. C., 
and will undertake the dLstribution 
of important munition orders in 
British Columbia. The West Coast 



Congrotulafions — A. E. Alvcr- 
son, jccrr/ary, Grmilrc 

lU'os, fr Co., Rockjord, 111., is be- 
ing congrotulaicd for 40 vt’dr^ of 
continuous scri'icc by George C. 
Purdy, president. Almost 100 offi- 
cials, superintendents and foremen 
attended the dinner gwen in his 
honor 

Industries, Ltd., is a non-profit or- 
ganization and its officers and direc- 
tors are all serving without remun- 
eration. 

Powell Machine Works, Inc., Van- 
couver. B. C., was recently incor- 
porated. The firm’s capitalization is 
composed of 1,000 shares without 
nominal or par value. 

Myron I. Arms, Youngstown, Ohio, 
has purchased the assets of the 
Franklin Engine & Mfg. Co., Frank- 
lin, Pa. The plant, formerly known 
as the Franklin Valveless Engine 
Co., has been named the Arms- 
Franklin Corp. 

Howard Acheson of Acheson Corp., 
Now York, N. Y., has acquired con- 
trol of Acheson Colloids Corp., Port 
Huron, Mich. Mr. Acheson has served 
iis president and director of Acheson 
Colloids .since 1929. 

Ralph W- Atkinson has been ap- 
pointed California representative 
and the Weldon Engineering Co. 
has been appointed Chicago repre- 
sentative of the Tomkins- Johnson Co., 
Jackson, Mich. 

Sterling Pump Corp., Hamilton, 
Ohio, has acquired the Turbine Pump 
Division of the Roots-Connersvllle 
Blower Corp., of Connersville, Ind. 


OBITUARIES 


Carter DePrlest, executive assistant 
to the Philadelphia Works manager 
of the General Electric Co., died 
recently. 

Thomas M. Barnes, wire goods 
manufacturer, died recently at the 
age of 74. Mr. Barnes was the founder 
and president of Thomas M. Barnes 
Co., which began basiness in 1885. 

George Switzer, 40, internationally 
known industrial designer, died last 


week after an operation. Since he 
established his business in 1929, 
he had designed everything from 
letterheads and sausage labels to 
modernistic packages and hearing 
devices. Mr. Switzer had done work 
for Westinghouse, E. R. Squibb, In- 
ternational Business Machines, Stude- 
baker, and the Sonotone Corp. At 
the time of his death he was work- 
ing on the applications of plastics 
to the motorcar, railroad and air- 
plane industries. He was a former 
art director of Erwin Wasey 8l Co., 
advertising agency In Chicago. 

Freeland O. Stanley, 91, co-inventor 
of the Stanley steamer automobile, 
died recently at his home in Newton, 
Mass. A native of Kingfield, Maine, 
Stanley and his brother, Frank, first 
manufactured their steamers in 1897 
and production continued until 1923 
when the brothers had retired. Their 
automobile was the first car to travel 
a mile in less than 2 minutes. 


MEETINGS 


American Management Association. 
Annual conference, Cleveland Hotel, 
Cleveland, Ohio, Nov. 12 and 13. 

American Society for Metals. An- 
nual convention. Hotel Statler, Cleve- 
land, Ohio. Oct. 21-25. 

American Society of Mechanical 
Engineers. Annual convention. New 
York, N. Y, Dec. 2-5. 

American Society of Tool Engineers. 
Semi-annual convention. Cincinnati. 
Ohio. Oct. 17-19. 

American Welding Society. Annual 
convention. Hotel Cleveland, Cleve- 
land, Ohio. Oct. 20-25. 

Associated Machine Tool Dealers 
of America, Annual convention. Day- 
ton, Ohio, Oct. 21 and 22. 

National Exposition of Power and 
Mechanical Engineering. Grand Cen- 
tral Palace, New York, N. Y. Dec 
2-5. 

National Metal Exposition, Cleve- 
land, Ohio. Cleveland Public Audi- 
torium. Oct. 21-25. 

Society of Automotive Engineers. 
National Aircraft Production Meeting. 
Hotel Biltmore, Los Angeles, Calif. 
Oct. 31-Nov. 2. 

Society of Automotive Engineers. 
National Fuels and Lubricants meet- 
ing. Hotel Mayo, Tulsa, Okla. Nov. 
7-B. 

The Wire Association. Annual con- 
vention. Carter Hotel, Cleveland, 
Ohio. Oct. 17-23. 
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SHOP EQUIPMENT NEWS 


Hanchett “Rotary Plano" Surface Grinder 

Mounts Horizontal or Vertical Spindle 
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High-Production Speod Latho 
Pemits Continuous Operation 

Considerable time can be saved and 
heavy bench lathes freed for other 
work with the high-productlon speed 
lathe built by Schauer machine Co , 
2060-8 Reading Road, Cincinnati, 
Ohio t-altable for such light finish- 
ing operations as burnishing, lap- 
ping. burring and polishing, this ma- 
chine has been especially designed to 
permit continuous high-speed opera- 
tion Collet and spindle are magneti- 
cally controlled and are engaged or 
disengaged by operation of a pedal 
Special built-in features are avail- 
able to handle rods tubes or stock 


Bliss 800-200-Ton “Hydro-Dynamic" Press 

Built for Economical High-Speed Operation 


Provision for either a horizontal or 
vertical spindle Is one of the fea- 
tures of the “Rotary Plano” surface 
grinder offered by Hanchett Mfg Co , 
Big Rapids, Mich, The horizontal 
spindle will accommodate a straight 
wheel, while the vertical spindle can 
be fitted with either a cylindrical or 
segmental wheel In any combina- 
tion the wheelhead can be fed auto- 
matically or by hand in increments 
of from 0 0002 to 0 0030 In 
Grinding wheel, driven by a 30-hp , 
1,200-rpjn motoi, Is mounted on a 
cross rail between .wo columns Tliis 
rugged counter-weighted rail has 
power elevation provided by a 5-hp 
motor and is automatically clamped 
to both main and auxiliary columns 
Grinding wheelhead has adjustable 
cross feed with a range of speeds of 
from 3 to 0 m per min, driven by a 
four-speed %-hp motor Ways on 
which the wheelhead travels are tilt- 
able to 5 deg in either direction 
The 72 or 84-ln table Is driven by a 
16-hp motor through a variable- 
speed unit, which gives a range of 
table speeds from 8 to IB r p m 
It swings work up to 90 in in diam 
Machine Illustrated has a 24-ln 
diameter wheel with a 5- in face and 
is grinding a 76x36-in die plate held 
on a magnetic chuck Weight of this 
machine with a 72-ln magnetic 
chuck Is approximately 75,000 lb 


The 800-200- ton "Hydro-Dynamic’ 
prcvss made by the Hydraulic Dlv of 
E W Bliss Co , 53rd St & Second 
Ave , Brooklyn, N Y , has been de- 
signed especially to Incorporate a 
simple cycle, smooth operation at 
high speed, and economy of opera- 



tion and maintenance Press is of 
the double-action type with universal 
electric control, and Is equipped with 
an auxiliary hydraulic pressure 
cushion in the bed 
Two 12B-hp motors operate the 
press at high speed Pushbutton 
control is such that the inner main 
slide cannot contact the work until 
after the desired blankholder pres- 
sure Is applied by the outer slide The 
main drive brings the two slides 
simultaneously to the work, the 
inner slide halting for a fraction of 
a second, while the blankholder pres- 
sure Is applied, and then proceeding 
at the draw speed. Reversal may be 
controlled either by slide position or 
by pressure in the system Positive 
Inching for die setting !s by push- 
button with the quick advance elim- 
inated, permitting Increments of 
approach of 1/16 in. or less 
Press features close-fitting gibs, 
normally open prefill valve and hold- 
ing valve. Eliminating cavitation and 
allowing the machine to purge itself 
freely of air secures fast generation 
of pressure and assists materially 
In achieving high speed Equipment 
is self-Gontalned throughout, and la 
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complete with air Alter, oil filter, 
oil strainers, circulating oil cooler 
and Indicating oil temperature gage. 

Specifications* main slide capacity, 
BOO tons; blankholder slide capacity, 
200 tons; bed cushion capacity, 150 
tons; bed area, B4x85 In.; maximum 
slide stroke. 42 in.; over-all height, 
340 In. 

■■proved "Millnoster” Miller 
Provides licreased Capacity 

Several improvements have been 
made in the recently announced 
"Mlllmaster" vertical milling ma- 
chine built by Midway Machme Co., 
2324 University Ave., St. Paul, Minn. 
De luxe models now Include center or 
third pulley attachment and table 
power feed attachment as standard 
equipment, table length has been in- 
creased from 26 to 38 in., and weight 
from 1,600 to 1,800 lb 

Table power feed unit furnishes 
power feed to table on longitudinal 
travel only. A V^-hp. three-phase 
motor provides 7 feeds, forward and 
reverse. All standard models are 
now furnished with a motor-driven 
pump and storage tank for coolant. 
An indexing headstock and tailstock 
has been made available for all 


The 4x36-ln Superflnisher develop>ed 
by Foster Machine Co., Elkhart, Ind., 
has been designed for work larger 
than can be accommodated on the 
general purposes Superflnisher pre- 
viously announced It is claimed to 
be ideal for the larger sizes of guide 
bars for die sets, piloted boring bars, 
and almost any cylindrical work up 



models, and vernier attachments for 
greater precision are now also avail- 
able for all models. Also obtainable 
are special end mill holders for 
heavy-duty milling. These are op- 
tional in place of collets, as stand- 
ard equipment, or available as ac- 
cp.ssory equipment 


to 4 in. in diameter and 36 in in 
length. The machine can also be 
built to accommodate work approxi- 
mately 50 in. between centers. 

Like the general purpose unit, the 
4x36-ln. model is designed for collet, 
chuck, or center work, and may be 
provided with centerless or flat sur- 
face attachments Thus the machine 


is practically universal In application. 
Among the special features incorpo- 
rated in the design is a mechanical 
drive to the traverse, which also 
has a hand adjustment for position- 
ing. Spindle is driven by a Graham 
transmission with a stepless range 
of speeds 0 to 500 r.p.m. Spindle 
speed control is in a position con- 
venient for the operator. Machine 
has a quick stone retraction device. 
Standard single and double stone 
holders are available. 

Bars carrying the Superflnlshlng 
head are horizontally parallel, thus 
reducing over- all height of the ma- 
chine. A positive stop for the head 
may be used to accurately position 
head in relation to surface when 
the traverse is not used 

‘Hot Spot" Weldors Made 

In Copacities up to 50 Kva. 

As companion lines to the recently an- 
nounced Types O and I foot-operated 
“Hot Spot” welders. Acme Electric 
Welder Co., Huntington Park, Calif , 
has developed the foot-operated rocker 
arm Type 2 in 20 and 30 kva capaci- 



ties and Type 3 in 40 and 50 kva. 
capacities. 

Housings of these welders are of 
all-welded steel. Horns are double end 
reversible, one end machined to hold 
electrodes at 90-deg. angle and oppo- 
site end at 22 -deg. angle. Arrange- 
ment of the swivel lower horn holder 
on a long column allow.s for horizontal 
and vertical movement of the lower 
horn to facilitate welding in hard-to- 
get-at places and deep pans or boxes 

Grub Filing Machine 

Made in Three Sizes 

Throat sizes of 18, 30, and 36 in. are 
available in the improved heavy- 
duty continuous filing machine made 
by Grob Bros., Grafton, Wis. This 
machine consists of a one-piece 



Foster 4x36-in. Superfinishing Machine 

Designed for Handling Large Cylinders 
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welded steel frame, inclosing a ^-hp. 
motor and V-belt drive in the base. 
Speeds of 80. 120 and 160 ft. per 
min. are provided. Tiltable semi- 
steel table measures 20x20 in. 

Files are attached to a chain which 
is driven by the lower pulley, which 
has spring-cushioned pins provid- 
ing a positive drive to the file chain. 



Thus little tension Is required, in- 
suring long life and accurate file 
alignment. As the file chain is ex- 
tremely flexible, two small pulleys can 
be used in the upper arm as Idlers. 
This permits a low total height with 
a large throat. Special built-in chan- 
nels make insertion of new file 
chains easy. 

Carbide Tool Grinding Fixture 
Accommodates All Tipped Types 

Noyes Tool Sales, 601 Laurel Ave., 
Bridgeport, Conn., has developed a 
carbide tool grinding fixture which 
reduces operations to a minimum 
and covers practically all standard 
shapes and angles of carbide-tipped 
tools. 

Two plates sliding at right angles 
to each other are provided, the upper 
slide having a double angle seat for 
the tool to provide for right and left 
tip clearance. This slide also carries 
a bracket for guiding the tool face 
across the flat side of the wheel, or 
at a slight angle to it. The lower 
slide, which moves lengthwise of the 
machine, grinds the end face of the 
tool on the wheel periphery. A guide 
bracket fastened to the Upper slide, 
adjustable between stops, provides 
for regulation between the side face 
and end face of the tool tips. Grind- 
ing Is controlled by hand pressure. 

In operation the side face of the 
tool can be ground upon the flat or 
beveled flat of the wheel side, then 
the slide moved back and the tool 
passed by the periphery of the wheel 



to grind ihe end tip. The tool is then 
slipped from its bracket and laid on 
its side on the other angle of the top 
plate to grind the lop face of the 
tip. 

A roughing and a flnishlng wheel 
may be used, one at each end of the 
grinder, and two combination slide 
plates provided, the tool being passed 
from one to the other. An alterna- 
tive IS a combination plate which can 
be lifted from its bed and dropped at 
the other wheel. If a chip breaker Is 
required a diamond Impregnated 
wheel is recommended, with the face 
and side meeting in a l/l6-in. radius. 
With this wheel at one end of the 
grinder for finishing, all operations 
may be roughed out on one end, and 
the most satisfactory finish ob- 
tained at the other. 


Covering a wheel spindle speed range 
of from 1,800 to 7,000 r.p.m.. the 
Model 2A8 polishing, buffing and 
grinding lathe designed by Rome Ma- 
chinery Bales & Engineering Co., 
627^5 Webster St., Rome. N. Y., is 
equipped with wheel spindles Inde- 
pendently driven through 3-hp. 
motors. 

Each speed adjusting handwheel, 
conveniently operated from each 
wheel position, is combined with an 
automatic speed indicating dial. Ar- 
ranged with 24-in. height from floor 
to spindle center.s to permit operators 


Aircraft Beaaratar Tester 

Pravides Variable Speeds 

A test stand providing an infinite 
number of speeds has been developed 
by U. S. Electrical Motors, Inc., BO 
34th St.. Brooklyn, N, Y., for testing 
aircraft generators, vacuum pumps, 



hydraulic pumps, alternators and 
other BUicessorles. 

The device to be tested Is rigidly 
aligned by locking It in place on 
the mounting bracket. This opera- 
tion is quickly and easily accomp- 
lished Positive speed changing is 
provided by a handwheel which 
changes takeoff shaft speed In ac- 
cordance with testing requirements. 
A positively driven magneto gener- 
tor and calibrated speed indicator 
accurately reveal test shaft speed. 


to work on top of the wheels, this 
machine Ls adapted to the hand proc- 
essing by grinding, polishing and 
buffing of a wide variety of products, 
such as cutlery, Jewelry, hardware 
and miscellaneous small metal parts. 

Drive mechanism is effectively In- 
closed and Is accessible for servicing 
through a detachable door at the top 
of the motor compartment. Spindles 
run in special heavy-duty ball bear- 
ings which are assembled in dust- 
tight housings. Wheel guards are 
fabricated from heavy gage steel and 
are adjustable to compensate for 







Rome Polishing, Buffing and Grinding Lathe 

Features Independently Driven Wheel Spindles 
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wheel wear. They may be pivoted 
around the wheel center to any con- 
venient operating position. Weight 
of the unit, complete with motors 
and motor starters, is 2,400 lb. 

Van NoraiaB Miller 

Is Plain or Uaiversal 

A companion to the recently an- 
nounced No. 2-L milling machine is 
the No. 2-6 horizontal miller built 
by Van Norman Machine Tool Co., 
160 Wilbraham Ave., Springfield, 
Mass. This miller Is available in both 
plain and universal types. 

Built and powered for maximum 
metal-removing capacity. It has 16 
spindle speeds ranging from 25 to 


1,250 r.p.m., which are selected by a 
single lever, as are the 18 feeds 
which have directional control at 
both the front and rear. Power 
rapid traverse in all directions is 
provided. Machine Is equipped with 
a 5xl2-in. table. 

Geoaietric Chaser Griader 

Sharpens Chasers Only 

To meet the demand for smooth, 
accurate threads In tough materials. 
Geometric Tool Co., New Haven, 
Conn., has developed the No. 20 
chaser grinding machine which is 
built for the single purpose of ac- 
curately and economically resharp- 
ening die head and tap chasers. 

Machine work table is mounted di- 
rectly on a plane ground surface, 
and may be manually fed both longi- 
tudinally and transversely. A rapid 
feed Is provided, while fine adjust- 
ments are possible by means of a 
micrometer handwheel. Spindle hous- 
ing Is pivotally mounted on a saddle 
equipped with three ground ways. 
This saddle may be adjusted ver- 
tically by an elevating handwheel, 
and after adjustment heis been made 
the saddle can be securely locked 
In position. Final vertical adjust- 
ment of the grinding wheel is made 
by a small micrometer handwheel. 



Spindle itself is equipped with a 
tapered bronze bearing at the front 
and a radial ball bearing at the rear 
Adjustment for wear can be easily 
made. 

Specifications: table travel, 8 in. 
longitudinal, 3% in. transverse; table 
working surface, 4x19 in.; distance 
from spindle center to table top, 
13^/4 in. maximum, 2 V 2 in. minimum; 
motor, 1/3 hp.; floor space required, 
44x32 in.; net weight complete with 
motor, 560 lb 

Elwell- Parker Fork Truck 

Lifts to Three Levels 

Elwell-Parker Electric Co., 4205 St. 
Clair Ave., Cleveland, Ohio, has 
brought out a Type ERS-3T fork 
truck capable of elevating loads on 
skids or pallets to three levels instead 
of one. 

Elevating mechanism Is built in 
three telescoping sections. When up- 
rights are completely lowered, the 
forks just clear the floor. At the op- 
erator’s will, forks can be raised to 
5014 in. on the first lift, to 88^4 in. 
on the second, and to 112 in. on the 
third. Rate of upward travel is 20 



ft. per mln.i with a 1,500-lb load. With 
telescoping members lowered, over- 
all height of the truck is but 74 in. 

Main driving motor is 4-pole, series 
wound, capable of sustaining a 500 
per cent overload. It is direct-con- 
nected to a free-coasting worm and 
gear, driving the two wheels nearest 
load, assuring ample traction. Power 
source can be either acid or alkaline 
storage batteries. No fuses are 
needed. Wheh lowering load, regen- 
erated power is returned to the bat- 
tery. Holst Is operated by a separate 
motor controlled by pushbutton. It 
may be tilted 15 deg. backward or 
5 deg. forward. 

Hoist is provided with ratchet de- 
vice which operates when the 
descending load meets an obstruc- 
tion. A slip clutch selves the same 
purpose when ascending loads are 
obstructed. A solenoid brake locks 
the hoist load in any position. Fork 
arms are supplied in a variety of di- 
mensions to suit application. 

Automatic Vise and Clamp 

Leaves Both Hands Free 

Both hands are left free for work 
with the automatic vise and clamp- 
ing tool offered by Automatic Vise 
Sales Co., 2845 Sunset Place, Los 
Angeles, Calif. Free-sliding movable 
jaw is easily pushed with hand or 



body against the work, and Is then 
clamped and released with pedals. 
The main clamping pedal gives suf- 
ficient pressure for general work, 
while if additional pressure Is de- 
sired an auxiliary pedal gives enough 
to hold practically any work. Re- 
leasing Is accomplished by either of 
two Bide pedals. All pedals operate 
with little effort. A simple adjust- 
ment permits the device to be set 
for repetitive work. 

All vital parts are made of case- 
hardened steel. Two types of mount- 
ing are available — directly on the 
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bench or away from the bench, using 
steel strips as anchorage. The latter 
Installation gives greater freedom to 
work on either side of the tool 
without bench interference. 


Cleveland Tonnage Indicator 

Reveals Loads on Presses 

A tonnage Indicator for “Steelweld” 
bending presses has been developed 
by the Steelweld Machinery Div. of 
Cleveland Crane & Engineering Co., 
Wickllffe, Ohio. This indicator keeps 
both operator and management in- 
formed of the loadings to which the 
press is subjected. It gives warning 
when dies are worn, and tells when 
the press is being over-bottomed. 

The indicator has two pointers, the 



"Job” pointer which registers ton- 
nage for the individual Job, and the 
"maximum load” pointer which indi- 
cates the maximum load at which 
the press has ever been operated. 
The Job pointer remains at the 
highest tonnage reading developed 
by any of the operations of the job. 
It may be reset to zero reading at 
any time. Once set, the indicator 
requires no further adjustment. A 
cover that ran be locked prevents 
unauthorized persons from tamper- 
ing with the device. 


Adjustable Die Sets 

Cut Productinu Time 

A great aid in reducing time required 
to get into production and at the 
same time answering the problem for 
economical dies for perforating and 
notching sheet metal is claimed for 
the universal adjustable die sets of- 
fered by S, B. Whistler & Sons, Inc., 
Buffalo, N. Y. Made in various sizes, 
these die sets permit much closer 
grouping of punches and strippers 
than possible by other methods. 

Once in the possession of the user, 
these adjustable die sets may be re- 
arranged as often as desired. Vari- 


ous sizes of punches for perforatmg 
and notching can be arranged in 
different positions to suit the Job in 
hand. Even a difficult arrangement 
may be completed and press opera- 
tions started within a matter of 
hours. Set-ups can be made by the 
operator while the die set is right 
on the press. 

Being available in stock sizes from 



0 to 1^4 in., most punching arrange- 
ments can be made up with little 
loss of time Because of compact de- 
sign, press operations are reduced to 
a minimum through close grouping 
of large number of dies in a given 
area. In the foreground of the il- 
lustration are several airplane parts 
perforated on these universal adjust- 
able die sets 

Hardinge High-Speed Precision 

Designed 

Hardinge Brothers, Inc , Elmira, 

N. Y., has introduced a line of high- 
speed precision bench lathes which 
combine rugged construction with 
simplicity of design. Features in- 
clude an Inclosed head with pre- 
loaded ball-bearing spindle, an elec- 
trical driving unit with a multi-speed 
motor which eliminates all gears, 
clutches and pulleys, and a lever 
speed control at the headstock 







"Esico” Solder Pots 

Made for Fast Dipping 

A line of "Esico” solder pots devel- 
oped by Electric Soldering Iron Co., 
Deep River, Conn., has been espe- 
cially developed for production jobs 
where fast dipping of parts i.s re- 
quired. Claimed to be highly effi- 
cient from a heating standpoint, 
these pots incorporate a pilot light 
which indicates when the heating 
unit is in operation. Should the ele- 
ment or the power supply fall, this 
light will Immediately Indicate the 
fact, making possible prompt cor- 
rection of the difficulty before pro- 
duction is affected 

These units are ruggedly con- 
structed and are not top-heavy They 
may be screwed to benches where 
there Is a possibility of their being 
hit or jarred. They are available 
for use on both 115 and 230 volts, 
in wattages from 200 to 450 Ca- 
pacities range from to 6M lb 

Lathe 

for Simplicity of Operation 

Amply proportioned machine bed 
rests on three spheres for perfect 
three-point suspension Headstock 
bearings are fully Inclosed in an 
inner chamber. Rear of the spindle 
carries a double pulley for V-belts 
from the driving unit. These belts 
may be changed without removing 
headstock spindle or bearing The 
compound slide rest has large bevel 
dials TaiLstock spindle retains full 
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“Excellent results for over five years have 
proved the value of Cities Service Cutting 
Oils in all of our operations, including thread- 
ing, tapping and drilling,” writes the pur- 
chasing director of a large electrical manu- 
facturing company.* 

This is but one of many examples where 
Cities Service Metal Cutting Lubricants 
have justified the title, “Service Proved.” 


We will welcome an opportunity to tell 
you more about them and about our 
Lubrication Engineers’ Service. Just fill out 
the coupon below and mail it for further 
information. 

Copies of our booklet, “Metal Cutting 
Lubrication” are still available to users of 
metal cutting lubricants. Write for your copy 
today before the supply is exhausted. 





*NAME FURNISHED ON BEQUEST 


FREE! 

Just clip 
and mail 


CITIES SERVICE OIL COMPANY 

Sixty Wall Tower, Room 1 626A, New York. 

Please send me information concerning your 
Lubrication Engineers’ Service □ 

Please send me booklet on "Metal Cutting 
Lubrication" □ 

Name Title 

Business Address 

Firm Name 

City Slafe 
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bearing in any position and has a 
precision ball-bearing to absorb 
thrust. A metal chart shows which 
of the eight speeds from 230 to 3,000 
r.p.m. is being delivered by the driv- 
ing unit. 

Welded steel pedestal completely in- 
closes motor and driving mechanism 
to afford greater safety and protec- 
tion from dirt. Ample cabinet stor- 
age space is provided. This lathe Is 
offered In five sizes up to 1-ln. collet 
capacity and B-in. swing 


Naina Rivetiig Press 

Reqiires Little Fleer Space 

The latest addition to the line of 
electric -hydraulic riveting presses of- 
fered by Hanna Engineering Works, 
1765 Elston Ave., Chicago, 111., has 





! 


been designed to occupy a minimum 
of floor space. In these presses, 
available In capacities ranging from 
10 to 100 tons, motor, pump, controls, 
piping, cylinder and reservoir are 
totally inclosed, permitting the motor 
to be of the open frame type and 
resulting in an exceptionally clean 
design. Accessibility is provided 
through easily removable front, rear 
and side panels. Entire machine can 
be lifted out of Its base without dis- 
turbing any hydraulic, electrical or 
mechanical elements. 

From one to six or more rivets may 
be driven simultaneously, with equal 
pressure exerted on each rivet re- 
gardless of variations In length, 
hardness or grip. Omission of one 
or more rivets will not damage work 
or machine. Work assembly, loading, 
aligning, clamping and rivet nesting 
features may be built into the unit. 
Work Is Illuminated by built-in 
lamps. 

Tonnage adjustment and gage are 
directly before the operator's eyes, 


as Is the oil level sight glass. Driving 
dies may be either above or below. 
A complete riveting stroke of all dies 
can be accomplished in less than two 
seconds regardless of set-up. 



Chip Breaker Grleder 

Sharpens Carbide Tools 

The “Strickland" precision chip 
breaker grinder developed by Engi- 
neering Service. Inc., Box 44, Hunt- 
ington Park, Calif., has been designed 
especially for precision diamond 
wheel grinding of carbide cutting tool 
chip breakers. When equipped with 
the “Strickland" universal quick set- 
ting ball Joint vise, this machine per- 
mits grinding all angles of the cutting 
tool at one set-up. 

Both vertical and traverse adjust- 
ments of the grinder are precision 
controlled by graduated handwheels 
Reciprocating longitudinal movement 
is controlled by a rocking motion of 
the handwheel. Machine Is provided 
with a coolant reservoir and regulat- 
ing valve to maintain constantly the 
proper degree of moisture on the dia- 
mond wheel. Ball-bearing wheel 
spindle runs at 3,450 r.p.m., providing 
correct cutting speed for a 6-ln. dia- 
mond wheel. 

Speclflcations : longitudinal table 
travel, 12 in.; transverse table travel, 
6 in.; vertical movement, 5*^ in.; 
working surface of table, 5x12 in.; 
motor, hp.; net weight, 450 lb. 

"Reclprac” Oscllllag Mechaalsai 
(■proves Drill Press Operatise 

When used for drum sanding or die 
grinding, operation of any drill press 
Is claimed to be materially Improved 
with the addition of the “Reclproc" 
oscillating mechanism developed by 
Specialty Machinery Co., 6606 Euclid 



Ave., Cleveland, Ohio. This device 
provides the sanding drum with the 
longitudinal motion necessary to 
achieve a satin-smooth finish which 
requires no subsequent handwork 
The device is claimed to function 
equally well whether processing wood, 
plastics or metal. 

Mechanism fits any standard com- 
mercial drill press. It consists of a 
gear reduction unit mounted on a 
universally adjustable bracket which 
in turn bolts onto the drill press 
motor bracket. A gear reducer is 
driven by a belt from the lower idle 
motor shaft. The low-speed shaft of 
the reducer carries a crank arm to 
which It attached an adjustable con- 
necting rod. This connecting rod 
actuates a rocker arm which is 
clamped on the spindle feed shaft 
With a 1,740-r.pm motor, the device 
provides the drill press spindle with 
100 complete strokes per minute 
Stroke is adjustable to any length be- 
tween Vi, and Vb in. Mechanism is 
mounted on a drill press in a few 
minutes, and once Installed need 
not be removed as it does not inter- 
fere with other drill press operations. 

Ball-Bearieg Sensitive Drill 

Developed by Langelier Mfg. 

Built to precision limits, the No, 41 
ball-bearing sensitive drill has been 
made available by Langelier Mfg. Co , 
Providence, R. I. 

Extra large sealed bearings requir- 
ing no additional lubrication are used 
on the sleeve carrying the driving 
pulley, and also on the spindle end 
to take the drill thrust. This spindle 
mounting eliminates belt pull and 
thereby makes the feed very sensi- 
tive. Feed lever may be adjusted to 
several different positions with oper- 
ating rack and pinion protected by a 
guard. 

For drilling to a fixed depth, a 
coarse setting Is made using a stop 
rod, then the final micrometer ad- 
justment Is obtained with a depth 
stop screw which has a fine thread 
and is checked in position. Addi- 
tional features include adjustable 
motor bracket, table and base with 
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Aii/MiuicUu^ - - .“SENIOR” PRESSES 


BY COLONIAL 

A line of low cost, general purpose hydraulic presses for 
assembling, broaching, etc. ... 7 sizes ... 1 to 10 tons capa- 
city ... 18 to 42 inch stroke . . . Open side table for working 
on long parts . . .Minimum floor space with motor mounted 
in column . . . Large amount of daylight for large fixtures . . . 
Direct driven high capacity hydraulic pump located within 
oil tank for maximum efficiency . . . Rugged construction 
throughout. . .Low priced through standardized design . . . 
Also available with special hydraulic circuit permitting use 
of ‘shuttling’ fixtures ... For details send for Bulletin VBS-40. 


“JUNIOR” 

. . . Presses by 
Colonial available 
in Vi and 1 ton 
sizes for bench or 
pedestal operation. 
Bulletin VJl-40. 


COLONIAL BROACH CO. 


147 Jos. Campau 
DETROIT 
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oli-retainlng rims, and ball-bearing 
motor, complete with switch, cord 
and plug A U-in capacity chuck is 
applied Bench, pedestal and gang 
models are available 


Furnace Pressure Contrnller 
Features Extreme Flexibility 

Flexibility of installation, conven- 
ience of operation and ease of ad- 
justment are stressed m a completely 
redesigned industrial furnace pres- 
sure conti oiler announced by Leeds 
& Northrup Co , 4934 Stenton Ave , 
Philadelphia Pa 

Mechanism is housed in a rigid, 
die-cast cast' Although designed pri- 
marily for flush mounting, it can be 
supplied for surface mounting Con- 
troller and related equipment can be 
panel mounted at the factory and 
shipped completely connected and 
wired 

Built into the controller door is a 



iiuiii 


selector switch and a pushbutton 
station Integral parts of th^' Instru- 
ment, these space-saving accessories 
enable the operator to take over on 
manual control at a moment’s notice 
Also located outside the door is a 
handy control setting knob Through 
a window, just below it, can be seen 
a stationary pointer and a movable 
dial. A turn of the control setting 
knob rotates the dial and adjusts 
pressure as required. 


Inplosed Type Ceetectir 

Handles up to 600 Kva. 

Westinghouse Electric & Mfg Co , 
East Pittsburgh, Pa , has made avail- 
able as a standard piece of apparatus 
an inclosed type DN multi-pole con- 
tactor This Size 00 contactor is 
available in ratings up to 10 amp , 
600 volts, a c , and may contain as 
many as eight j)oles in any combina- 
tion of normally open and normally 



closed contacts required for the most 
complicated control systems 
Inclosure is made of black enamel 
sheet steel and has a deep drawn 
snap cover Safety with accessibility 
to the contacts themselves is thus ob- 
tained General shape of the In- 
closure conforms to that used on the 
standard line of Westinghouse- 
manual and magnetic "Line- 
Starters ” 


Pipe Cleaning Machine 

Has Hundred-Yard Range 

Osier Mfg Co, Cleveland, Ohio, has 
developed an electric sewer and pipe 
cleaning machine claimed to be cap- 
able of removing stoppages several 
hundred feet from the sewer or pipe 
opening, even when It is necessary 
to pass through elbows and traps. 
Revolving different types and stiff- 
nesses of coiled wire "snakes" with 
various augers and cutting tools at- 
tached to them, the device Is said to 
be very efficient in cutting through 
roots, rags, grease, chips, cinders and 
many other obstructions 
Machine Is powered by a %-hp. 
universal reversible variable -speed 
motor driving the spindle, through 
V-belts A split pulley on the motor 
can be adjusted to lighten tension on 
the V-belts, allowing them to slip 
before the "snakes" become over- 



strained in the event that an extra 
heavy construction is encountered A 
gripping chuck which revolves the 
"snakes" eccentrically Is mounted on 
the spindle This eccentric action of 
the chuck gripping the "snakes" 
transmits a whip to the tool working 
m the line, enabling it to do a more 
thorough job 

Case and base of the machine are 
of fabricated sheet steel Machine is 
mounted on casters large enough for 
easy rolling Over-all length is 1.^ 
in , width is 15 in , and height Is 4 in 
Net weight is B5 lb 


Shop Cleaning Made Easier 

With Palmer-Shile Cart 

A shop clean-up cait that functions 
like a dust pan on wheels has been 
announced by Palmer Shlle Co , 7100 
West Jefferson Ave , Detroit, Mich 
This cart is said to outmode the 
wheelbarrow-and-shovel method in 
cleaning up accumulations of trash, 



making an efficient Job out of what Is 
normally a puttering one. Mounted 
on ball bearing rubber-tired wheels, 
with a capacity of more than a 
bushel, the cart is easily handled and 
greatly simplifies the rubbish dis- 
posal problem 


Industrial Fluorescent Unit 

Permits Continuous Mounting 

A twin lamp open and fluorescent fix- 
ture designed especially for general or 
supplementary continuous strip light- 
ing in low bay Industrial areas Is of- 
fered by Westinghouse Electric & 
Mfg Co , East Pittsburgh, Pa. These 
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Manufacturers Look to Stool Warohousos 
for Quick Dofonso Roquirouionts 


Type PPG luminaires are available 
only In two-lamp spread distribution 
style, utilizing two 40-watt 48-ln fluo- 
rescent lamps 

Units consist of a hood reflector 
lamp holders, lamp starters and bal- 
last equipment Fabricated sheet steel 
hood is hinged to reflector to provide 
easy access for making line connec- 
tions Reflector is white porcelain- 
enameled steel giving a high over-all 
efficiency with cut-off at deg 

from vertical 

Twin ballast units and compensat- 
ors provide high power factor mini- 
mize cyclic flicker and assure stable 
lamp performance Luminaires are 
arranged for rigid or flexible conduit 
or chain suspension mounting When 
used in continuous strip lighting spe- 
cial end connecting bushings are fur- 
nished These provide rigidity and 
provision for straight-through wiring 
Although two supports are required 
when the fixture is used separately 
only one support is required for all ex- 
cept the end fixtures when used in 
strip lighting 

"Oxbrite” Cleaning Process 

Improves Plating Results 

The ‘Oxbiite method ol electro- 
cleaning brass bronze and other cop 
per alloys before electro-plating 1 n 
been developed by Oakite Pr jducts 
Inc 22 Tliames St New York N Y 
ThLs process effectively removes for- 
eign matter from \^ork so that blight 
unifoim electio-pUled deposits are 
seemed The piocess also reduces cost 
by the elimination of the cyanide dip 
and copper strikt before plating In 
addition it peimits soft-soldered work 
to be blight plated without prelimi- 
nary copper plating 

Another feature claimed for the 
method is the assuiance of fieedom 
from peeling of elcctio-plated deposits 
caused by Inadequate surface prep- 
aration Because it effectively re- 
moves all soap films and metallic 
deposits and aLso prevents surface 
embrittlement the method is said to 
provide much finer adhesion Depend- 
ing upon the relative amount of buffing 
compound used and on the shape and 
othei physical characteiistics of the 
particular work two alternate pro- 
cedurcvs for applying the process are 
available 


NEW MATERIALS 


Enamels for Finishing Stoves 
Offered by Maas & Waldstein 

A line of "Codur” enamels especially 
developed for use on stoves has been 
made available by Maa,5 & Waldstein 
Co 438 Rlveiside Ave Newark N J 
These enamels can be supplied in 
white porcelain white and colors A 
single coat baked from 5 to 45 min 
depending upon temperature and type 
of oven, produces a glossy finish 


Man) leading mnnufActurers ^rc relying 
on nt irby steel service plants for prompt 
sto k shipment of steel to meet the cur 
rent surge of business prompted h) Wish 
nil Ion s defense program 
Pii bihly the hiding exponent of Irnmt 
di itt Stitl IS Ryeison with a network of 
ten str ittgically located plinls eich of 
svjiiili Ins Jargt and complete stocks of 
stc 1 ind allied products In addition 
t ich plant IS equipped with complete 
foirmriL, ind cutting facilities so steel cm 


he prepircd to customci s cxict require 
ments No shop should be svithout the 
Ryerson Stock list (see advcrtistipcnl 
hclow) 

Ihoioands of nianufacturcis icport siviug 
lonsjdcrahh tiirif trouhh and money h) 
taking ulvantagc of Rytison s complete 
11 line cutting service Modem cquipmcnl 
rninnetl by spmilly tiaincd opcritors can 
quickly burn any shipc no miitlei how 
nUiictitt fiom c irhon or illoy sttil plates 
Old biljcls up to 15' thuk 
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Ryerson Night Loading 
Assuros Quickor Dolivorios 

Il’b afltr hourH, at any of the len Rverson mIppI plunlH, .ilinoRt nny night of 
till yiar' 

The Ryerson iiighi hliift is piilling the hnibhing loin lies on today ^ orders, 
loading out the fleet of lug, red Ryeison iruiks for tomon ow's dclivi nen 

Immediate Sled is u Ryerson tradiiioii The eiilin Ryerson orgunirrition is 
geared up to handle quickly the steel requirements, simple or involved, of thou 
sands of customers the louiilry over Special telephone order desks, hourly mail 
pickups at the post ofliii, telegraph and teletype Inns right into our offii es till 
help to speed deliverv, even he/ore the order rearhes us 

Night loading to ‘clear the deeks” for tomorrow’s new crop of orders is the 
regular course of busiiuss Fvery order ih RUSH at Ryerson most are shipped 
ihe day received 

Ryerson Steel Service is fast and sure, Ryerson ( eriified quality is your assur- 
ance of uniformity and exactness Make the Ryerson Stoik List your unfailing 
source for ull steel requirements If you haven’t the 194041 Stock l^isl we’ll send 
one gladly 


[CERTIFIED 


Jo$«ph T Hyenion A Son Inc ChlcsRo Mllwauhce 8t Louli Cincinnati Dntrolt 
Clevalnnd BuITbIo Boston Ptilladelplila Jorsoy City 

RVERSOn 
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The correct 
oil film 


to each 



• SUUR-equipi^cl mochinti hold •ffleitncy . . . mQintaln oecuracy 
of work . . . pormit both highor-qualiry and highor-tpeed production. 

• Pesitivo '^motored'* lubrication iniuros imoolh running — roducoi 
many itoms of cost, a Adapted to any machine design . . . Bijur 
equipment makes your machine a more profitable Investment! 
BIJUR LUBRICATING CORPORATION e LONG ISLAND CITY, NEW YORK 

Bijur 

AUTOMATICALLY ^rt<«^LUBRICATION 



Which is said to be resistant to mar- 
ring, hot grease and kerosene and 
which will withstand heating to 420 
deg P for eight hours without notice- 
able discoloration For more severe 
service, a special hlgh-heat gloss 
enamel Is available which will with- 
stand 425 F for twelve hours without 
objectionable discoloration 
An attractive and durable finish 
for heaters Is achieved with "Duart’ 
wrinkle enamel followed by a coat of 
“Metalustre” of any desired color 
This type of finish will withstand 420 
F for 150 hours without darkening 
A .single coat of pigmented “Duart ’ 
wrinkle enamel can also be used 

“Swedish” Iron Powder 

Made in United States 

Metals Refining Co Div of Glldden 
Co , Hammond, Ind , has begun pro- 
duction of iron powder which l5 
claimed to be the equivalent of "Swe- 
dish” iron powder Since the supply 
of iron powder from Sweden has re- 
cently been greatly reduced thLs 
American-made product should prove 
of considerable value to the metal- 
working Industry 

“Saty-Nite" Enamel Developed 
To Protect Hot Water Tanks 

To commemorate the traditional bath 
night, Porcelain Enamel & Mfg Co , 
Eastern & Pemco Aves , Baltimore 
Md , has applied the name of “Saty- 
Nlte” to a porcelain finish especially 
developed for hot water tanks Tests 
indicate that this enamel triples the 
usefulness of even the best quality 
hot watei tanks now on the market 
affording greater protection against 
corrosion under severe conditions 


TRADE 

PUBLICATIONS 

ALLOY STEEL Jessop Steel Co , 
Washington, Pa , has Issued a six- 
page folder which describes "Tru- 
form”, a non-shrlnkable, oil harden- 
ing alloy steel for use in tools and 
dies where extreme accuracy is re- 
quired 

ARC WELDERS A 144-page bull-l^m 
“Lessons in Arc Welding,” published 
by the Lincoln Electric Co , Cleve- 
land, Ohio, contains over 100 illus- 
trations and comprehensive pnctical 
information for arc welders 

BEARINGS Johnson Bronze Co , New 
Castle, Pa , Is circulating three data 
sheets which describe the operation 
and construction of self-lubricating 
bearings 

CADMIUM PLATING A complete 
manual for operation and mainte- 
nance of cadlum plating solutions is 
offered by E I du Pont de Nemours 
&; Co , Wilmington, Del 
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CAPACITORS General Electric Co.. 
Schenectady, N. Y., is circulating 
Bulletin No. GEL-619 which describes 
how capacitors reduce feeder loading 
and improve low voltage conditions. 

CONDENSERS General Electric Co., 
Bloomfield, N. J., has issued a 56- 
page booklet which describes con- 
densing units from 5 to 60 hp. for 
both refrigeration and air condition- 
ing installations. 

ENGINES Bulletins Nos. S-500-B3fl, 
B-39, circulated by Worthington 
Pump & Machinery Corp , Harrison, 
N. J., provides a diagramed descrip- 
tion of the construction and opera- 
tion of diesel and convertible engines. 

GRINDERS Gardner Machine Co., 
Beloit, Wis., has published an eight- 
page booklet which describes the con- 
struction and operation of surface 
grinders. 

LAMPS General Electric Co., Cleve- 
land, Ohio, offers Folder No. Y-0224 
which describes the use of Mazda 
mercury lamps for use in industry. 

MIXERS A four-page folder showing 
the various types and sizes of pneu- 
mix air-motored agitators I'i offered 
by Eclipse Air Brush Co., Inc , New- 
ark, N. J. 

PISTONS Aluminum Co. of America, 
Pittsburgh, Pa., offers Bulletin No. 
AD-34 which illustrates and describes 
the various types of pistons, materials 
and finishes. 

PLASTIC MOLDING Crucible Steel 
Co. of America, New York, N. Y., has 
issued an eight-page folder which de- 
scribes the method of selecting the 
right steel for plastic molding. 

ROTOMILL National Broach & Ma- 
chine Co., Detroit, Mich., is circulat- 
ing a 16-page illustrated booklet 
which describes the application, oper- 
ation, construction and specifications 
of Rotomills. 

STANDARDS Aircraft Screw Prod- 
ucts Co., Inc., Long Island City, N. Y., 
offers Bulletin No T-la, which con- 
tains engineering standards and 
technical information on the Aero- 
Thread screw thread system. 

STEEL Joseph T. Ryerson & Son, 
Inc., Chicago, HL, offers an eight- 
page bulletin describing the chemical 
analyses, working properties, and 
suggested applications of a wide 
range of cold finished steel bars. 

WATER WHEELS Rodney Hunt Ma- 
chine Co., Orange, Mass., has pub- 
lished a 124-page catalog, No. WW- 
40, which covers informalloa on how 
to modernize water wheels for greater 
efficiency of operation. 

SWITCHGEARS Catalog No. 1230, 
circulated by Roller-Smith Co.. Beth- 


WHYBE IN A FOG 

ABOUT A-C MOTOR SELECTION? 



LET GraybaR aid you in 

FITTING MOTORS TO THE JOB 


When you put your motor and motor-control prob- 
lems up to Graybar, you get a double assurance of 
sure performance : ( 1 ) Graybar offers the complete 
line of General Electric motors and controls — backed 
by G-E research and manufacturing facilities — the line 
which Graybar experience has proved of greatest 
value to its customers; (2) Graybar representatives 
and specialists “on call” are prepared to assist you in 
choosing the right equipment for the job — service to 
you is their primary responsibility. 

Whether you’re selecting motors for plant motive 
power or types to be “built on” to equipment for resale 
— it will pay you to put your problem up to Graybar. 


GRAYBAR ELECTRIC CO. 
Graybar Building, 
N«w Yark, N. Y. 
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DoAll releases 

OTHER MACHIHE TOOLS 
OH UHGEHT 

DEFENSE JOBS 





Chrome 
Vanadium 
S ^ ■ I Part 

for hydrau- 
I I c p r e ■ I. 
Made by 
Burndy Engi- 
neering Co., 
New York. 


1 1 ^ 

fWilL,,, 



Former Milling time 13 hours 

The DoAll removed sections 
shown in 37 minutes, reducing 
the finish milling to 2 hours 


DoAll Savings on Milling. . .11 houri 

The DoAll offers impor+anf short 
cuts in stepping up production. 
A great time and energy saver in 
cutting out internal ana external 
shapes from any metal up to 10" 
thick. 

Eliminates long hours of tedious 
hand work in making special tools 
and dies and in turning out short 
runs of metal parts. 

This rugged precision machine 
tool is creating a sensation in 30 
countries — in metal working plants, 
machine shops, arsenals, airplane 
factories, ship yards, etc. 

Lef o focfory trained man bring a 
DoAIJ to your plant and %how you 
what It can sova on your own work. 

FREE — New Handbook on Contour Ma- 
chining — 158 pages of valuable metal 
working helps. 

CDNTINENTAL MACHINES, INC. 

1310 S. Washington Ave., Minneapolis, Minn. 


□ Send dale on the DoAll AM-10 

□ Send free Handbook 

Name 

Addre«i 


lehem, Pa., provides an 6-page pic- 
torial description of the construction 
and operation of air circuit breaker 
switchgears which are suitable for 
the control of incoming lines, trans- 
formers and distribution facilities. 


NEW BOOKS 


Engineering Mechanics — Second Edi- 
tion — By S. Timoshenko, professor of 
theoretical and applied mechanics and 
D. H. Young, associate professor of 
civil engineering, Stamford Univer- 
sity. 553 pages. McGraw-Hill Book 
Company, 330 W. 42nd St., New York. 
$4.00. 

Formerly published as two volumes, 
this textbook on engineering me- 
chanics has been edited and revised 
to fit between a single pair of covers. 
Some of the older sections are re- 
written for shorter and simpler ap- 
proach. Some of the longer and more 
academic problems have been deleted. 
In addition, several chapters have 
been dropped, and their essential con- 
tents distributed among other chap- 
ters as needed. 

As In their original presentation, 
the authors have planned basic engi- 
neering approach to the subject of 
mechanics. They realize that specific 
problems are today changing so 
rapidly that routine use of formulas 
may prove of little value; instead 
they strive to establish an under- 
standing of theoretical mechanics and 
the application of the fundamental 
principles. This emphEisls on the 
general methods of attack is designed 
to build a strong foundation, rather 
than a drill In the use of standardized 
methods. 


SEEN and HEARD 


JOHN R. GODFREY 

Infra-Red Drying 

Ford attracted attention to the pos- 
sibilities of heating and drying metal 
parts with incandescent lamps about 
two years ago. Radiant energy from 
banks of lamps were used to dry paint 
on car bodies. Plymouth used port- 
able banks of lamps to furnish 250 F. 
for drying small areas of paint. 

Experimental Jobs, having up to 60 
reflectors using 260-watt lamps are 
spotted around the country. (Ford 
now has about 30,000 reflectors In- 
stalled in Its own plant for complete 
drying of bodies and other uses) . 
Some of the results show that this 
type of heating can make material 
improvement in production where 
la/cquer drying or moisture drying is 
a problem. 

Some successful applications in 
addition to lacquer drying Include; 
softening of plastic sheets for form- 
ing and shearing, baking out arma- 


tures and motor coils, pre-heating 
various materials to Improve absorp- 
tion of varnishes, expanding or 
sweating one metal object to another, 
drying surfaces cleaned with water, 
drying glued Joints. Enamel drying 
has not always been successful, nor 
was an attempt to dry sheet steel 
after pickling. 

There are still many problems to be 
solved, but this method of heating 
offers much in the way of time and 
space saving, flexibility and portabil- 
ity. Heat Is instantaneous at com- 
paratively low cost. 

Oil Pockets 

Machine tools today are meeting 
heavier and heavier demands with 
consequent increased unit pressures 
on sliding surfaces. Any day in the 
week you can get an argument out of 
any two given designers by saying, 
"It is necessary to improve adjacent 
sliding surfaces by making them 
smoother and flatter." Or, if you 
prefer the other side of the argu- 
ment you can say, "Milled or planed 
surfaces will stand up as long as any 
other provided there is proper 
mechanical fit, because the low spots 
.serve as retainers for oil." 

From then on words will fly thick 
and fast, and everybody will have a 
different idea depending on his ex- 
perience. One of the things that 
makes wear a difficult subject is that 
there are so many variables and each 
industry has its collection of them. 

Forgotten Arts 

Hacksaws, like second-hand auto- 
mobiles, are often used but never 
loved. As a matter of fact, there is 
a lot to the oi’t which we never sus- 
pected until we talked to one of the 
manufactures of a completely auto- 
matic sawing-off machine. It is sur- 
prising how much difference there is 
in the rate of sawing different alloys 
and how the efficiency of hacksaws 
can be improved by the proper use 
of saw blade, cutting pressure and 
speeds. 

Once you get a man interested in 
the technique of good sawing, you 
can accomplish a lot of things. One 
manufacturer is reported to have 
made savings of $12 to $14 on 
material by using proper technique 
with power hack saws. One employee 
who was given the job of running 
some automatic saws, became so 
enamoured with the Job that at last 
reports he was locking every machine 
when he went out to lunch and when 
he quit in the evening so that no- 
body could tamper with them. 

Auto Wrecks and Irrigation 

Wrecked automobiles, welding out- 
fits and mechanical Ingenuity are the 
stock in trade of at least one small 
shop on the Florida peninsula. The 
owner, who Is frequently the entire 
crew as well, has built up quite a 
business in building irrigation pumps 
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for efrowers of various vegetables. 
Wrecked cars supply the motor which 
Ls reblilt where necessary. They also 
furnish universal Joints for connect- 
ing the motor to the pump shaft, 
sometimes operating at a 30-deg. 
angle. In such cases two uni vers als 
are used. 

A sheet-steel tube, perhaps 10 or 12 
In. In diameter and 15 ft. long, has a 
shaft centered In It by three equaUy 
spaced bolts. On the lower end Is a 
sort of boat propeller made by weld- 
ing blades direct to the shaft. The 
propeller end of this large tube is 
placed below the water level of the 
irrigation ditch and forces the water 
up the tube outside the shaft, and out 
the upper end, which is open. It’s no 
job for any one but an old-time 
mechanic. 


Productability 

Too many coined words have 
"sound appeal" but mean very little. 
When they express an idea In one 
or two words they save time and are 
real additions to the language. One 
of the things machine users like to 
know Is their ability to produce, in 
other words their '‘production ability” 
as one well known builder put it. 
It isn’t an easy thing to rate, but 
"productability" seems to cover what 
we want to know. Productability de- 
pends on the material to be machined 
from the tools used, while in many 
cases the operator is the most im- 
portant factor. 

Setting standards for the product- 
ability of any machine is a man-sized 
job and depends largely on the kind 
of work. On roughing work It might 
be possible to use a "pounds-of-chlps- 
per-hour" basis. On other work it 
would probably be better to set a 
comparative standard In pieces per 
hour on some well known machine 
and use that os a base. Or it might 
even be its net earning capacity per 
hour or hundred hours. By any 
standard productability is what 
counts in any machine. 


Old Cast Iron Learns New Tricks 

While traveling about the country 
gathering advance information on the 
late lamented Machine Tool Show 
we found th^ phrase "cost Iron" cov- 
ered a multitude of mixtures. 

A majority of the cast machine tool 
bases of today may contain anywhere 
from 30 per cent up to as much as 
BO or 90 per cent steel, often steel 
rails. Ralls are used because of the 
uniformity of the steel, lbs cleanliness 
and fairly narrow range of carbon 
content. The mixes may include sili- 
con, nickel, chromium, or molyb- 
denum, or combinations of these 
items, to provide a close grained, high 
strength iron. The composition de- 
pends on the size of section and chill- 
ing effects as well as required 
strength. 

In one shaper the bed, saddle, cross 
slides and table are alternately steel 



Today, more than ever the demand is ior precision 
tools that get the results. The CORRECT results — and 
get them fasti And that's where Luflcln comes in. 
Years and years of designing new precision tools, 
improving existing ones ond manufacturing Only 
according to the most rigid quality specUlcations have 
put into Lufkin products the very things that mochinists 
most need today. It will pay you to look these outstand- 
ing tools over. Write for a free copy of catalog 12B. 

BUY THROUGH YOUR DISTRIBUTOR 


new YORK 


TM £ /uFKfN PUL£ Co 

SAC^INAW, MICHIGAN 


WINDSOR. ONT 


TAPES - RULES - PRECISION TOOLS 
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Hardeniny Cartridye Ctipn 
and Chain dnhs 

Reciprocating Heating Machines in various 
sizes, with a full muffle for controlled atmos- 
phere, or open hearth to produce a thin freely 
shedding scale, give uniform quality harden- 
ing. 

Ann^aliny Cartridye Cases 

Rotary Retort Continuous Heating Machines 
with hopper feed to uniformly anneal brass 
cases in the various stages of manufacture. 

J¥ermalisiny and MMardeniny 
Mtifle Feryinys 

A cast link belt conveyor Heating Machine 3' 
wide by 14 ' long is proving itself highly satis* 
factory for this requirement. 

Hardeniny Cartridye Cores 

For .303 and .500 caliber cores, Rotary Retort 
Continuous Heating Machines with hopper feed 
and internal discharge are supplied in various 
sizes. 


Gun 3€etal Finish 

The deep black which penetrates to the bottom 
of blind tapped holes continues to be preferred 
on rifle and revolver parts. Rotary retort 
batch Heating Machines are successfully used 
for this requirement. 


Repraiantativft 
locBttd In 
principal cHlai. 



If you are quoting on any of the 
above, do not fail to get in touch 
with ua. 


American Gas Fiirnace Co. 


i‘V 


mix caxtingfi and steel mix plus nickel 
and chromium castings. Hardness of 
the two materials differs by about BO 
points Brinnel, which Ls claimed suf- 
ficient to prevent galling and permits 
the effective use of scraped ways 
integral with the castings. 

Lead, Pitch and Mnitipla Threads 

Men Whose chief acquaintance with 
screw threads is confined to bolts and 
nuts frequently use the terms “pitch” 
and “lead” Interchangeably. But men 
who handle multiple threads must 
use the terms correctly or get into 
trouble, as one did recently. 

Double and triple threads are not 
uncommon for rapid traverse of ma- 
chine parts. But the lens barrels of 
candid cameras put these to shame In 
possibilities for error. Borne recent ex- 
amples were 9-15 pitch and 16-40 
pitch, which in this case means a 
fifteen pitch thread with nine “starts” 
and a 40 pitch thread with sixteen 
"starts.” The leads were 9/15 or 0.60 
In. and 16/40 or 0.40 In. lead. 

Making and using taps of this kind 
requires care in planning for chips 
as well as In relief and In centering 
in the work. On thin barrels it is 
advisable to tap the hole before turn- 
ing the outside on account of the 
danger of swelling or spreading 


Redraw After Grinding 

Dies should be redrawn after grind- 
ing to about 50 P. less than the 
original drawing temperature. This 
practice takes extra time in recondi- 
tioning the tool, but proves helpful 
in obtaining longer life between 
grinds. The redraw overcomes strains 
set up in grinding, particularly when 
the wheel is not maintained In the 
Dest condition, or is not exactly suited 
to the Job. Removal of strains by this 
method does not Impair the temper, 
but does minimize checking of the 
tool. Besides lengthening the time be- 
tween grinds, the practice of redraw- 
ing the tool may save making another 
die plate In some Instances. 


Left-overs and Scrap Parts 

Being able to find things in the 
shop saves a lot of annoyance as well 
as time and money. The large shop 
usually buys and keeps a large 
enough quantity of bolts, washers, 
cotters, rods and sheet or strip metal 
to have definite bins or racks where 
It can be found. But many small 
shops have only a little more than Is 
needed for the Job In hand and all 
too frequently mislay the left-overs. 
Then when one or more are needed 
for another Job, the hunt begins. It 
would frequently be much cheaper to 
buy new ones than to waste the time 
in hunting. But this means going to 
the supply house, which means more 


856 


AMERICAN MACHINIST 



time waited. The loss comes In waste 
of time and exasperation more than 
the actual cost. 

For this reason It pays to spend 
enousrh time to start, and carry on, 
some system of bins or other storage 
facility, so that spare parts can be 
found. For small parts some find 
glass containers very satisfactory, as 
they show at a glance what Is Inside. 
Fruit jars with screw tops, either in 
pint or quart sizes, are often found 
convenient. Some fasten the cover 
to the under side of a shelf and screw 
the Jar into it. This suspends the 
Jar with the contents in plain sight. 
One advantage Is that the jar can be 
removed and replaced with one hand 
If several shelves are used space must 
be allowed for the hand under the 
Jar. They can also be held at an 
angle if the space available makes 
this more convenient 

Whatever form of storage is used 
the main thing is to put left-over 
parts away at once so they can be 
found when wanted. Much time is 
frequently saved on important Jobs 
if a few bolts or small parts can be 
found promptly. Metal bins are made 
which conserve space and keep parts 
free from dust. All hands must be 
trained to put "left-overs” where they 
belong, or this can be assigned to one 
of the boys as part of his Job. 

This also applies to small pieces of 
bar stock, to tubing, to sheet or strip 
iqetal and all other materials that 
are left from any sort of Job. It 
is economy to save them If they are 
kept where they can be readily found, 
but it may be cheaper to throw them 
away than to waste a lot of time 
hunting for the piece needed. Nearly 
everyone saves odds and ends in the 
hope that they will be needed, but 
scrap piles that have to be pawed 
over may be a liability instead of an 
asset. 


Keeping Machines Clean 

By ED WEST 

We are always picking up manage- 
ment ideas on how to keep shops 
clean. Here is a card which one 
manufacturer blueprints and places 
on every machine in his shop. 

"Operator must report error or de- 
fects to the supervisor Immediately 
upon discovery. Scrap due to care- 
lessness will not be tolerated. Read 
blueprints carefully — check your 
tools — have the first piece checked by 
Inspector in every Instance — do not 
proceed until inspector has approved 
first piece. Machines must be kept 
clean and properly oiled. The use of 
hammers to set or loosen table or 
carriage locks on any machine is 
forbidden. Operators are responsible 
for the condition of machines on 
which they work. (We know of an- 
other shop which has a slogan tacked 
to every one of Its machines to the 
effect, "If you are too good to keep 
this machine cleaned up, you are too 
good to work here.”) Do not abuse 




VISE ..d VISE CUMP 

••YANKEE” Vises and Vise 
Clamps are made to work to- 
gether — for more accurate 
results in less time. Work can 
be kept in alignment for a 
series of jobs. The clamp 
holds Vise rigidly for ma- 
chining operations. Its long 
slotted body makes for quick 
and easy adjustment of work on Drill Press table. Vise illus- 
trated available in four sizes :No. 991 ; ly/' jaw width. No. 992 ; 
2" jaw width. No. 993 ; 2^^" jaw width. No. 994 ; 4" Jaw width. 
“Yankee” Vise Clamp made in two sizes only: Clamp No. 
2992, length 93/4", for Vise No. 992. Clamp No. 2993, length, 
lOVi'% for Vise No. 993. 

ORDER FROM YOUR SUPPLY HOUSE. FOR "YANKEE" VISE CIRCULAR, 
WRITE NORTH BROS. MFO. CO., DEPT. AM, PHILADELPHIA, U.S.A. 



Thli "Yank**” Clamp *ailly ana€l»*i 
"Yank**” Vli* lo lae* plot*. Airarai 
rlgldlhf and oceuiacv, In holding woilt 
for drilling and modhlnlng oporolloni 


L:0RTH BROS. MFC. CO., PHILADELPHIA, U.S.A 
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KEEP YOUR WELDING 
COSn DOWN WITH MUREX 

GENEX 

tk. SPEEDY, IA8Y-TO-USK ALL- 
PURPOSE ELECTRODE POR STRAIGHT 
POLARITY OR A. C. WILDING. 

D«ilgn«d For wolding In any poiition . . . 
rial, vortical, or ovorhoad...ond to roodily 
bridge gaps whoro aiiombly Fit -up ii 
imporfoci, Muroii Gonox Elocirodot have 
lovoral oulilonding Foalurai which moko 
thorn highly oconomical In operation. They 
ore uied at higher curronli, which ifopi up 
welding ipeed. They burn with leii ipatter; 
leii imoke,ond lo provide belter vliibillty 
oF the arc ond the molten pool oF wold 
metal. The ilag li easy lo remove and 
dooi not cling to the edgei oF the weld, 
even on heovy fllletc. 

Send For complete InFormalion, or aik lo 
hove o repreientalive coll and show you 
what Iheie electrodes can do 

METAL ft THERMIT CORPORATION 
laO Braedway, New York, N. Y 

Albany * ChicaBS • Pilliburgh 
So Son Franciico * Toronlo 



A C O M f’ I I f I 1 I N I ^ C) K r V' f P T 


W ^ I n ! N C. A p 1 1 C A T 1 o N 

iBvetfisate Thermif Wetdmp, foe— in uie 
since T902 For linevy rnpeir worli. crenJir- 
■hoFfi, etc. 


machinery, Jigs or equipment In any 
manner. Junk or refujse of any kind 
should not be allowed to accumulate 
in the vicinity where you are work- 
ing Avoid the use of alf to blow 
chips off of work or machines, use a 
brush or wiping cloth Clean the way 
cleaners of the machines at frequent 
intervals Check the oil level on your 
hydraulic machinery before starting 
work and report drop in level to 
supervisor Immediately Don’t lay 
tools, fixtures, or other pieces on the 
edges of tote pans, work benches 
or tool and supply boxes ” 


A Shop Secret 

About 30 years ago I visited an 
auto shop In Reading, Pa , and was 
shown how they lapped the pistons 
Into the cylinder bores They had 
copied it from Rolls-Royce, only they 
had a secret abrasive. A little later a 
plant In Indianapolis showed me the 
same operation, with the same abra- 
sive — also a secret I next saw the 
same thing in a shop overhauling 
motors for the Speedway racing cars 
which also Included lapping the bear- 
ings. with the same abrasive By this 
time it was no longer a secret; how- 
ever, It was seldom used 

Only recently I visited a builder of 
machine tools who laps spindles Into 
theu' bearings and gets a nice job 
It’s a special abrasive — the same as 
the others But it isn’t secret It’s 
hand Sapolio, that has a grit which 
breaks down and stops cutting after 
a few minutes At least that’s the 
story that I’ve been hearing for 30 
years — and it does make a nice job 


Diamond Tools 

The 111 St extensive use of diamond 
tools which we can remember was 
m turning the barrels of fountain 
pens over 30 years ago Tliey had 
then been employed some time Tlie 
old Marmon plant in Indianapolis 
stands out as a pioneer in our recol- 
lection We recall diamond boring 
bars for the main bearings in the 
crank case 'The most unusual appli- 
cation at Marmon was a shaper 
tool with two diamonds for sizing 
the ends of the bearing caps to 
secure an accurate fit in the recess 
in the pillow block 'That was the 
only application we ever saw on a 
reciprocating cut 


Public Relations for Presidents 

We are thinking about starting a 
school of public speaking for company 
officials. 

A few months ago we sat in the 
grandstand listening to the president 
of a large organization attempt to 
give a hearty, man-to-man talk to his 


employees The buUd-up and intro- 
duction were swell, and we all sab 
back to hear some heartening words 
from the boss himself. He walked 
out on the stage, fumbled around In 
his pockets, finally hauled out two 
sheets of paper and read his talk to 
us. Maybe we’re wrong, but It seems 
to us that he would have gotten lots 
better results if he had just stood up 
there, rambled on in a friendly way 
and let the boy.s know by his smile 
and his actions and a direct look in 
the eye that he was really glad to be 
there and sincerely glad that he was 
their boss. 

Of course, there is the argument 
that the leaders of a company have 
more to do than to make friendly 
speeches to their employees In these 
days of modern production and 
manufacturing methods, we’re not so 
sure Maybe companle.s should adopt 
the French system of electing as 
president of the company a man who 
can make the public appearances and 
do all the social duties of the job 
while In back of the scenes is a 
premier who runs the show 


Let George Do It 

Bv B HLRMAN 

A trait observed among machin- 
Lsts in some shops Ls the "let Georfije 
do It" attitude This probably makes 
lor moie riled tempers than any othei 
factor Especially is this true in shops 
where each man is obliged to carry 
through a job requiring the use of 
several machine'- a group of such 
men there is usually one patient 
George Watch him as he goes about 
his woik 

He has a lathe job to do Fust theiL 
IS I he steadv-rest some one used be- 
loie and left standing on the ma- 
chine He takes this off and puts it 
in its place, and then begins to clean 
away the debris remaining on the 
lathe from several previous jobs He 
carefully wipes and oils the ways, 
and Shoots some oil whcie the ma- 
chine needs it 

He finally puts the job in the chuck 
and takes a face cut, then goes for a 
couple of drills In getting the drills 
from the cabinet, George knows 
without looking that they’re dull, and 
maybe burned blue He sharpens the 
drills, makes the holes, and must now 
mount the work between centers But 
he finds the center points have been 
scored since he last ground them off, 
so he regrlnds them He now has 
the work turning between centers 
takes a cautious cub and, Just as he 
suspected, the tailstock has been care- 
lessly lined up and the lathe is cut- 
ting a taper. He trues up the centers 
and finally gets his lathe work fin- 
ished. After cleaning the machine 
spick and span again, he picks up his 
drills and several other drills and 
reamers left lying around by others 
and replaces them in the cabinet 

Poor George? No Poor shop 
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THE CARE AND FEEDING OF 75's 

The 75-mm. gun, most useful artillery piece, is also one of the greatest con- 
sumers of ammunition. Hence the making of 75-mm. shells is one of the vital 
firsts in Americans defense program. It was also first in American Machinist's 
series of Armament Sections— now appearing in every issue. Here are typical 
comments about the first of these practical up-to-the-minute handbooks: 


Please arrange to send us six additional copies of "How to Machine 
75-mm. Shell" . . . Address the reprints for my personal attention . . . 

H. H. Pinney, President, 

E. W. Bliss Co. 


. . . We are very much interested in both of these articles (75-mm. 
shell — Sept. 5 and Tanks — Sept. 18), as we have a Tank order and a shell 
order In our defense program . . . 

F. J. Lamborn, Vice-President in charge of M/g., 
Chrysler Corp., Dodge Division 

The article, "How to Machine 75-mm. Shell," is excellent, and we should 
very much like to receive an additional 25 copies if they are available. 

Thor M. Olson, Vice-President, 

Ex-CelUO Corp. 

The special article . . . "How to Machine 75-mm. Shell" ... is a very 
complete article on the subject . . . 

W. C. Westbrook, 

Noble & Westbrook Mtg. Co. 

We will appreciate it very much if you will send us a reprinf on "How 
to Machine 75-mm, Shell" . - . 

L M. Quan, 

Fayette R. Plumb, Inc. 


Demand has been so greaf that this section is already out of print, but copies 
are still available of subsequent sections on Tanks, Cartridge Cases, Heat- 
Treating Munitions and Welding Munitions. If you anticipate armament 
orders, ask for extra copies now. And read each subsequent section as it 
appears in AMERICAN MACHINIST- always first with the latest metal- 
working data. 

★ ★★★★★★★★★★★★★ 
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WHAT’S 

THE OLD GRIND 

Now and then even the best pre- 
cision grinder, equipped with the 
right wheel running at the proper 
speed, will act up and turn out plenty 
of spoiled work. Nine times out of 
ten improper wheel dressing is to 
blame, but finding out what's im- 
proper about the established tech- 
nique is usually something else again. 
So, with industry groaning under the 
load of production pressure, with 
high precision, we feel that H. J. 
Wills’ advice on dressing grinding 
wheels will be more than welcome. 
Mr. Wills, as you may already know 
from previously having made his 
acquaintance in these pages, is an 
engineer associated with the Car- 
borundum Company. His article, 
which begins on page 859, is the 
first in a series of three. 

SENSIBLE 

We’ve seen engineering depart- 
ments go wild over a particular 
process, using it for outlandish ap- 
plications at what must have been 
tremendous cost. The passion for 
'all-welded” construction sometimes 
has put welding in the class of fads. 
So it was with real pleasure that we 
came across an example where the 
designers admitted quite frankly 
that they used welding where it was 
cheapest, riveting where it was cheap- 
est. This is possibly the highest 
tribute that could be paid to the art 
of welding - - the process has survived 
the experimental, skeptic, repair, oc- 
casional, and fanatic phases — to 
emerge victorious as an accepted pro- 
duction tool, to be used unhesitat- 
ingly where needed, to be forsaken 
where too expensive. The applica- 
tion wc have in mind is not in a 
consumer product where price is 
everything, but in heavy equipment 
where strength and durability count 
as heavily as cost — railroad freight 
cars. On page 862 J. W. Sheffer, of 
American Car & Foundry, explains 
why, and how, some 100 hopper cars 
were fabricated by both welding and 
riveting. 

FIRST LINE 

Possibly you think of battleships 
(long accepted as our fir.st line of 
defense) solely in terms of guns and 
armor plate; and while wed never 
dispute the persuading ability of a 
sixteen-inch gun, we'd like to focus 
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IN THIS 

attention for a moment on the ma- 
chinery that puts the ships and their 
armament in the strategic spot at the 
right time. We refer to propulsion 
machinery in general and turbine re- 
duction gearing in particular. For 
those who wonder why it takes years 
to build a battleship, we recommend 
"Geared for Defense,” on page 874 
of the American Machinist Arma- 
ment Sect/on. In it A. A. Ross, of 
General Electric, outlines some of 
the steps in making these essential 
ship components. 

RED END 

Past the red end of the spectrum 
lies the infra-red, and past page 866 
appears the end of the series of 
articles on infra-red in industry. In 
case you have the impression infra- 
red is useful only in paint drying, 

John Sasso, author of the scric.s, 
points out many other applications 
of the process. Even assembly op- 



JOHN SASSO 

■ . ■ 

erations come within its province. 
But let Mr. Sasso, associate editor 
of Product Bngtncerm^, tell you the 
story: "Versatile!” A man of few 
words. Wc print his picture only 
becau.se the cut was crowded out of 
the issue containing the first article, 
and we hate to throw it away, 

FIRST LINE (ALT.I 

There are those who argue that 
our traditional first line of defense 
is no longer first but second, with its 
place now ocaipicd by the airplane. 
We arc not convinced, but we do 
recognize the tremendous importance 


ISSUE 



R. J. WENGER 
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of planes, and the urgent need for 
boosting their output. One of the 
most vilal links in the production 
chain is the precision parts supplier. 
Not only must he produce many 
parts to specification, but often must 
develop and manufacture complete 
units. Torn between production pres- 
sure and demands for precision, he 
occupies an unenviable position in 
the defense program. On page 876 
R. J. Wenger, shop superintendent 
at Bendix Aircraft, gives an idea of 
the many headaches. 

WHO MAKES FOR DEFENSE? 

Who's got the contracts the Gov- 
ernment’s been awarding for na- 
tional defense items? What are they 
for? How much is involved? When 
are deliveries scheduled? Offhand, 
tlie answers to these questions would 
seem to involve a statistician’s night- 
mare. But they're not as bad as that. 
For believe it or don’t, all that in- 
formation has been squeezed into 
ten pages, beginning on page 879. 

COMING 

How’s production on the Garand 
rifle coming along? What are some 
of the special operations involved? 
These and many other questions 
about the manufacture of this new 
weapon will be an.swered in an early 
Armament Section. Also scheduled 
are articles on copper brazing, car- 
bide tools for steel, multiple-sheet 
profiling, and other phases of metal- 
working vital to defense. Look for 
them soon in American Machinist. 


45 



Paid For Itself In Four Months 


O N one job alone, required for the 
rebuilding of 1 800 hopper cars, the 
above recently installed 400 series Cin- 
cinnati All-Steel Press Brake completely 
refunded the investment in four months. 



At the left is another CINCINNATI PRESS 
BRAKE working for a railroad. Job illus- 
trated — bending end on hopper chute. 
Records show that this unit has refunded the 
investment at least four times during its 
3 years of service. 

Every plan for modernization or new car 
construction should include the economies 
which can be effected with Cincinnati 
All-Steel Press Brakes. 

Write for recommendations 
on your job. 


W 
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Fig. 1 — (Fcji) Suitable jar scgiiiculal surjare iruid- 
ing wheels, and jar eoarse grit wheels used jar snug- 
ging and off-hand grinding, the H unlingfon dresser 


must he used earejully jor best results. Fig. 2 — 
(Night) I he i iirrugaled-di.^k dresser i.\ used to 
smooth the jaees' of roufjhiinf wheels in many shofys 


Tods make the wheels go round 

BY H. J. WILLS. ENGINEER. THE CARBORUNDUM COMPANY 


A grinding wheel must be kept 

sharp like any other cutting 

tool. Also its shape must be 

correct. Here are some of the 

tools for truing and dressing 

WHEN USED in connection with grind- 
ing wheels, the terms truing and 
dreuing often are used interchange- 
ably because the processes are similar. 
The real difference is in the purpose. 
Truing restores a wheel’s concen- 
tricity and parallelism, or alters its 
shape. Dressing changes or maintains 
its cutting action. 


While grinding wheels are more or 
less 'self-sharpening,” one which 
never needs dressing will wear loo 
rapiilly for economy, and will be Loo 
soft to give good finishes or econom 
ical production. A wheel well-suited 
to the job must be dressed often 
enough to keep it sharp — otherwise 
production will suffer. Dressing also 
restores the desired cutting action 
when the face of the wheel has be 
come loaded with metal or other for- 
eign material. 

For production grinding, wheels 
should be dressed at regular inter- 
vals, whether or not there is apparent 
neecl for it. The period between 
dressings for each type of work 
should be determined by tests. If the 


wheel is permitted to become obvi- 
ously dull or loaded before it is 
dressed, production will suffer; and 
because excessive wheel material must 
be removed at each dressing, its life 
will be shortened. Dressing and tru- 
ing should be standardized as to fre- 
cjiiency, tools used, and methods. 

The Huntington, or .star, dressers 
shown in Fig. 1 efficiently remove 
metal filling. It is suitable for seg- 
mental surface grinding wheels and 
lor coarse-grit wheels used for snag- 
ging rind off-hand grinding. It is in- 
expensive, but reejuires skill on the 
part of the operator for proper use. 

The corrugated disk dresser, shown 
in Fig. 2, is similar to the star dresser, 
but because it will not give a very 
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open structure Jt is used solely to 
smooth the faces of roughing wheels. 
Fig. 3 shows a Jocked-disk type 
dresser which will true the face of 
the wheel flat and open the bond only 
slightly. Its use is limited to medium 
roughing wheels, but it has a wide 
field in dressing wheels for centerless 
grinding bars, bolts and similar prod- 
ucts, and for cam and crankshaft 
grinding. 

The Ross dresser shown in Fig. 4 
is a solid steel cylinder whose surface 
contains one or two helical grooves 
or scries of evenly spaced openings. 
This dresser takes the place of a 
diamond for jobs such as the fine 
grinding of cast iron, precision sur- 
faces and finishes on tappets. 

Abrasive sticks, either round for 
magazine mounting or square for 
hand use, are economical for truing 
and dressing wheels for roughing 
cuts, when a diamond is to be used 
to dress for subsequent finishing 
grinds. Either may be used to diess 
wheels for saw-gumming, tool sharp- 
ening, centerless profile grinding and 
for Blanchard surface grinder wheels. 

The square abrasive stick is suited 
for toolroom wheels used for sharp- 
ening reamers, end mills and vari- 
ous other cutting tools Magazine 



Fig, 3 — Limited to mcdinvi cough- 
ing wheels, the locked-duk dresser 
will true the face of the wheel flat 
and open the bond slightly. Fig. d 
— A solid steel cylinder whose sur- 
face is grooved, this dresser can 
be used in place of a diamond for 
dressing wheeh used on precision 
2 i'ork of all types 


Fig. 5 — Abrasive ivheel dressers 
are driven by contact with the 
grinding wheel. Such dressers give 
the wheel a smooth, clean-cutting 
face which will not leaife dressing 
marks on the work 


mounted sticks find use in forming 
wheels for profile grinding and for 
dressing and truing thin wheels. 

A dresser which uses a silicon- 
carbide wheel as the dressing clement 
IS shown in Fig. 5. Such dressers 
often are used in place of diamonds 
for dressing wheels used for center- 
less grinding,'^ where commercially 
fine surfaces are required. These 
dressers give the wheel a clean-cut- 
ting, smooth face which will not leave 
dressing marks on the work. Their 
use does not call for much skill. 
Since they commonly are u.sed with- 
out Loolant, the operator can watch 
the action closely. However, if the 
grinding is done wet, a coolant should 
be used when dressing. Abrasive 
wheel dressers of this type are set at 
a slight angle to the axis of the 
grinding wheel, and are driven by 
contact with the wheel. 

Diamonds for truing and dressing 
grinding wheels are of several types, 
each having different characteristics. 
Fig. 6 shows the construction of three 
typical diamonds. From left to right 
Ihey arc octahedron, elongated and 
Balias (round). These sketches show 
the two and four point gram struc- 
ture, and the "Was” (pronounced 
Va?) The "Was” are flaky, unusable 


surfaces. Since the only usable parts 
of most stones arc the points, the 
four point being the best, the dia- 
mond should be reset before the point 
is completely worn away. Once the 
point is worn away, the stone will 
wear much more rapidly and it will 
not properly dress the grinding 
wheel. 

The decision as to when to reset 
a stone so as to expose a new point 
is chiefly a matter of judgment. 
Roughly, it should be done when the 
worn flat equals ten per cent of the 
exposed part of the stone. Gages for 
measuring this wear are available. 

Diamonds are adversely affected by 
the heat generated when dressing 
grinding wheels. Also, overheating of 
the setting may cause the stone to 
loosen, which may result in costly 
diamond breakage or even total loss. 
For that reason, dressing always 
should be done with a copious supply 
of coolant. With the special holders 
shown in Fig. 7, the coolant flows 
around the metal directly behind the 
stone, thus keeping both stone and 
setting at a safe temperature. 

If a diamond is presented to the 
wheel so that the wheel cuts directly 
across the lines of cleavage at a 
right angle, the stone will wear rap- 



4 - Denotes 4 Point Groin Structure 
2 - Denotes 2, Point Groin Structure 
W - Denotes “ Wos^’Groin Structure 

Fig 6 — TInce typical diamonds 
ii\i d for truing and dre.^sing gnnd- 
nuf 7olieeh. From left to right, 
they ate octahedron, elongated and 
i ound stotics 




I 


p” 



hig. 7 — Diamond 
holders of the types 
shown pennit (ool- 
ant to flow around 
the metal directly 
behind the .\ionc, 
thus keepuu) both 
stone and setting at 
a safe icmperaiuie 


\ 
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idly, and may break. To prevent this, 
it is desirable to have the diamond 
approach the wheel at about a 60 deg. 
angle, so that the cutting action is 
along the line of cleavage. The hold- 
ers shown in Fig. 8 permit such 
mounting, and so give a cool, clean 
cutting action. 

To be fully efficient, an octahedral 
diamond must be reset to present a 
fresh point as soon as a point be- 
comes dull. When all of the points 
have dulled, the stone is round and 
inefficient. Yet so much of the stone 
is left that there is a temptation to 
continue using it, even though the 
wheels are poorly dressed. 

To secure even the limited effi- 
ciency that comes from utilizing the 
natural points by resetting is expen- 
sive. The total resetting cost may 
amount to a third or a half of the 
original cost of the stone. If the stone 
is set in molten metal, freauent re- 
settings are apt to burn the aiamond. 

Tools are available which not 
only make resetting unnecessary, but 
permit practically complete consump- 
tion or tlie diamond while always 
having a sharp point or edge to apply 
to the wheel. Furthermore, since the 
original setting does not require the 
use of heat, the stone cannot be 



Fig. P — Sjnall stones are used 
economically in a tandem setting, 
such as the one shoivn. Stones arc 
exposed by grinding away the 
setting 

f n 1 * ■ 



burned in setting. The setting can 
be ground by the wheel without 
weakening the support provided for 
the diamond. 

The tool first is applied to the 
wheel at a slight angle, say 5 deg. 
When a flat develops the angle is 
increased, so that the ground edge 
formed in the first positior^Js used. 
By frequently turning the ifohe and 
changing its angle, fresh points and 
edges arc always available, without 
resetting, until the stone is entirely 
used up. 

One tool which makes use of this 
principle consists of an ^ elongated 
diamond set in a tungsten alloy. By 
mounting this tool in a special 
adapter, so that the tool is at a 30 
deg. angle, and frequently rotating 
tJie nib on its axis, a sharp cone 
point is maintained. The entire stone 
can be consumed. 

Another tool with an alloy set- 
ting which can be ground away, and 
which has the adsantage of using 
small stones which cannot otherwise 
he completely consumed, is .shown in 
Fig. 9. In this tool, several small 
stones are set in tandem When the 
first stone is ground away, the next 
one is exposed by grinding or by 
turning the setting. 



Fig. 10 — Here seven small stones 
arc set in a single plane in such a 
7 vay that from tivo to four stones 
contact the wheel simultaneously 


Another setting which permits the 
efficient use of small stones is shown 
in Fig. 10. Here seven small stones 
arc set in a single plane in such a 
way that two to four arc in contact 
with the wheel simultaneously. Each 
stone does its .share of the work. The 
stones maintain sharp points, and the 
multiplicity of points gives a finer 
dressing action while maintaining the 
free cutting action of the wheel, The 
tool is turned frequently to present 
the other stones to the wheel. 

^ Somewhat similar in theory and 
;v>gction is the tool shown in Fig. 11, in 
which three diamonds are set in line. 
When the stones arc ground flat on 
one side, the tool is turned over. 
Thus -^“harp edges arc always avail- 
able. 

Fig. 12 show.s a dressing tool 
which consists of a matrix impreg- 
nated wdth small diamond.^. It is ap- 
plied to the wheel at a 10 to 15 deg. 
angle. As the tool becomes dull it 
is given a quarter turn. Such tools 
arc used only for finish dressing, and 
are suitable for wheels of any size, 
type or hardne.ss. 


The second article in this scries 
by Mr. Jl ills will appear in an 
carlv nun\t>cr. 



Fig. 11 — With three diamonds set 
in line, this dressifig tool is turned 
over when the stones arc ground 
flat on one side 


Fig. 8 — These holders present the 
diamond dresser to the grinding 
wheel at a 60 deg. angle so that 
cutting action is along the line of 
cleavage 


Fig. 12 — A number of recently- 
developed drcs.nng tools consist of 
a matrix impregnated with small 
diamonds. Such tools are used for 
finish-dressing all types of wheels 
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Low-cost 


Combined welded and riveted 
construction of hopper cars 
mokes quick repairs possible. 
Parts are jigged for hand ond 
automatic welding operotions 


The holsters, with 'W'eb tilted so 
that the flauf/e will eon form to 
the slope of the end hopper 
sheets, are placed in jigs for 
welding side-hearing struts and 
side-connection plates ; 36 lineal 
ft. of ivelding is used 


The top and bottom side angles 
are placed in this jig, the side 
sheet bolted to the angles, and 
the side stakes positioned on the 
side sheets preparatory to auto- 
matically ivelding them in place. 
The automatic ivelding opera- 
tion is in progress on an alter- 
nate jig in thf left background 



A gantry ivith two automatic ivelding heads supported from a travel carriage platform is used 
to iveld both edges of the side stakes to the side sheet simultaneouslv. The ivelding head is 
thyratron controlled. MTlding and rapid traverse movements are pushbutton controlled 



freight cars 


BY J. W SHEFFER, AMERICAN CAR & FOUNDRY COMPANY 


RLCLNTLY the Chesapeake & Ohio 
Railroad built 100 hopper cars of 
50-ton capacity, using combined 
welded and riveted construction. The 
underframes, sides and ends were 
subassembled by welding, and riv- 
eted at their respective lines of at- 
tachment during final assembly This 
method was adopted not only for 
economic reasons but also to speed 
production and facilitate repairs to 
side, end and floor sheets which are 
subject to severe corrosion during the 
service life of the cars 
The underframes, sides and ends 
were subassembled with the parts 
jigged in a flat position to avoid ver 
tical and overhead welding Miuh of 
the welding was accomplished with 
a gantry type unit having two auto 
matic welding heads supported from 
a travel carriage platform and prop 
erly positioned to apply single heads 
along the side sheets, and heads on 
two sides of each side stake smiul 
taneOLisly The welding head of the 
machine is thyratron controlled, with 
pushbuttons for all welding and trav 
ersing operations Hand welding was 
done With I in and /a in shielded 
arc electrodes, while automatic weld 
ing was done with in electrodes 
in reels mounted on the gantry unit 
In final assembly, welding was used 
principally at joints in contact with 
the lading, and at upper flanges ot 
center sills Riveting was used at 
other locations About 900 lineal feet 
of welding was used on each car, this 


being mostly butt and fillet welds of 
continuous and intermittent beads 
Light weight was not a prime ob- 
jective in building the cars, and the 
weight saved by the use of welded 
construction was replaced by increas- 
ing the thickness of the floor and 
hopper sheets, which members are 
subject to greatest deterioration 
Welding permitted the floor, center 
ridge and hopper construction to be 
made smooth, thus facilitating the 
flow ot the lading Maximum capac 
ity without exceeciing clearance limits 


were attained by welding pressed steel 
side stakes on the inside of the side 
sheets and by building up the end 
sheets m arch form 

The center sill construction utilizes 
AAR twin Z-bars weighing 4l 19 
lb per ft The bolster center fillers 
and rear draft lugs, as well as the 
striker and front draft lugs are of 
cast steel secured by rivets The cen- 
ter plates are drop forgings held by 
rivets Each body bolster is a 2 1 -in, 
‘>9 lb H-beam, placed on the top of 
the center sill construction, having its 




J hi side sheets, with bottom angle 
halted in place, are xvclded, drilled, 
reamed and riveted in one oj the 
subassembly operations > After the 
side stakes arc iveldcd to the side 
sheets, this subassembly u riveted 
to tin underji amc and ends 


In the first main assembly position, 
the bolsters are fitted to the renter 
sills and the side-bearing braces, 
floor- post gussets, diagonal-hrace 
gussets and air brake valve sup- 
ports are welded in position 
Finally, the cross-ridqc subassem- 
bly IS fitted to the end and center 
nils 
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top flange tilted to the angle of the 
end floor sheets. The cross-ridge con- 
struction was built up as a unit in- 
cluding the inside bracing, its final 
application to the car being mainly 
by rivets. The hopper doors are of 
pressed steel and so shaped to obtain 
a tight closure. 

The principal dimensions and 
weight of the cars are as follows: 
Length over strikers — 53 ft 11 J in.; 
length inside — 33 ft ; center-to-cen- 
ter of trucks — 24 ft.; width over-all 
— 10 ft 5 in ; width inside — 10 ft. 
4 in.; height over rail — 10 ft. 6^ in.; 
capacity — 50 tons and 2,081 cu.ft. 
level full; light weight — 41,500 lb.; 
load limit— 127,500 lb. 

This outline of welded-riveted hop- 
per-car construction illustrates the 
economics which must be considered 
by the designer, by the shop in its 
assembly of the cars, and by the 
railroad in its future repairs 


Portable Work Bench and Tool Box 


AIRCRAFT PLANTS are often con- 
fronted with the necessity of working 
on airplanes on the flying field or in 
the hangar. Some of this work may 
involve installation or removal of 
parts which have been riveted into 
the structure. The problem is to get 
the necessary tools for the mechanic 
and his helper out to the airplane. 
Not Only must the quantity of tools 
be so complete as to save unnecessary 
trips back to the shop but provision 
must also be made for power opera- 
tion of some of these tools The cart 
shown in the illustration was devel- 
oped at Wright Field to take care of 
almost every contingency in connec- 
tion with working on every part of 
the airplane except the engine. 

Mounted on three air-filled rubber- 
tired wheels the cart has one drawer 
in which are kept sheets of various 
thicknesses of aluminum alloy for 

f iossiblc reinforcing jobs, other 

rawers containing gages, scales, drills 
and smaller tools. Screw drivers, 
shears, hand drills and other tools 
are held by fabric strips inside the 
cover. Larger tools including those 
needed for riveting are kept inside 
the cart. A thick sheet of aluminum 
alloy is hinged to one of the covers 
so as to provide a small-sized bench. 
Square tubing, which is normally car- 
ried inside the cart, is used to brace 
the bench. A reel on the back carries 
100 ft. of cable for making connec- 
tions to the power supply. 



Every tool needed jor fnakvng installations or repairs on the structure of 
an airplane has a place in this cart, the top of which forms a convenient 
work bench. The cart u made of welded and ripeted sheet metal and may 
be closed to be moved from shop to flying field or hangar 



At succeeding positions on the erection track, the sides and ends arc 
applied, as well as miscellaneous items such as corner caps, sill steps, 
ladder stiles, hand brakes, steps, and stake closures Farts of the lars 
subject to sez'ere corrosion are riveted to facilitate replacement when 
ncccssarv Most major subassemblies arc of ari-zorldcd ronsf/uefion 
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Merely posting notices forbidding pranks doesWi relieve an employer of 
responsibility. Hell probably pay the bills if someone gets hurt 


No horseplay! 

BY LESLIE CHILDS 


CONTENTED, CHEERFUL WORKMEN 
are assets to any industrial plant. So 
long as pleasant attitudes spring from 
a wholesome exchange of verbal 
badinage all may be well. But where 
exchanges of this kind take on the 
color of horseplay involving physical 
contacts, prudence counsels their dis- 
couragement. For if injury results, as 
is often the case, chances are that the 
employer will be held responsible. 

Especially is this true where there 
is evidence that the employer made no 
effort to curb the prankish activities 
of his employees, and they became 
traditional in the plant. Courts take 
this into account, and an employer 
can rarely escape liability for injury 
arising from it. The danger in over- 
looking this phase of industrial man- 
agement is illustrated in a long line 
of cases. 

In one instance certain plant em- 
ployees fastened an electric wire to 
an iron door, so that when anyone 
touched the door he would receive a 
shock. This prank had been played 
frequently on various employees un- 
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dcr the eyes of a foreman, and the 
employer apparently enforced no rules 
against it. It was all done in fun — no 
harm to anyone was intended. But one 
employee suffered severe injury from 
shock when he came in contact with 
this door, and the court in affirming 
a judgment against the employer for 
the injury reasoned; 

' . . . while ordinarily a master is 
not liable under the compensation 
act for injuries to a workman which 
have been caased through the mis- 
chievous pranks and sportive jokes 
of his coemployees, yet the rule is 
otherwise where the master has know- 
ingly permitted such mischievous 
pranks to continue. In such case the 
danger of injury becomes an incident 
of the employment ... 

"The serious contention in this 
case is that the master did not know 
that such pranks were being perpe- 
trated on its premises. It would not 
be unjust to say that the master should 
have known and was chargeable with 
notice, for the same mischievous and 
dangerous prank had been practiced 


frequently on other workmen off and 
on lor several weeks or months be- 
fore plaintiff was injured. Here , . , 
it was shown that plaintiff’s fore- 
man, the man who directed his work, 
was one of the perpetrators of the 
mischief which injured the plaintiff. 

'This foreman knew this particu- 
lar prank had become a custom on 
the employer’s premises . . . and his 
knowledge of the electrical mantrap 
on the door was notice to his prin- 
cipal,” 

I'hc importance of an employer’s 
taking a stand against horseplay upon 
his premises is evident. But, to be 
effective, the stand must be positive. 
Merc posting of rules, unless en- 
forced, will rarely avail an employer 
in defense against an action growing 
out of an injury of this kina. 

For instance, another company an- 
nounced rules forbidding horseplay 
by its employees while upon its prem- 
ises. These rules, however, were not 
enforced effectively. Despite them, 
a workman suffered a fatal injury 
resulting from application of an air 
hose to his rectum by another em- 
ployee. In holding the employer li- 
able for damages, the court said: 

"In appears from the record that 
during the forenoon of that day, and 
perhaps on other days, there had been 
horseplay’ among the workmen. . . . 
Jt was stipulated by the parties on 
the hearing that 'the company did 
not tolerate horseplay,' and this stipu- 
lation is, of course, binding. There 
is evidence, however, from which the 
commission may have reasonably 
found that the supervision and disci- 
pline were lax and less than required 
by the type of men employed for the 
work and entrusted with the appli- 
ances being used . . . 

"It is clear that injury occurred at 
a place where [the workman] was 
reejuired by his employment to be, at 
a time while he was actually engaged 
in that employment and performing 
his duties as required by his em- 
ployer; ... he was therefore injured 
in the course of his employment. All 
of the causative factors of his injury 
were incidental to that employment, 
so that it must be held that the in- 
jury arose out of his employment.” 

The foregoing cases aptly illustrate 
the reasoning followed by the weight 
of authority in situations of this kind. 
In the light of this, an employer who 
knowingly permits horseplay by his 
employees upon his premises is, to 
say the least, taking uncalled-for 
risks. As proof, the law reports are 
freighted with cases of this kind, 
growing out of tricks, pranks and 
jokes, the consequences resting upon 
the employer since he pays the bills. 
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A box-section in one stroke 


BY L KASPER 


AN ARRANGEMENT designed to form not shown in the drawing holds the 

a sheet-metal box-section with each roller on the slide against the cam 

stroke of the press uses a forming face. 

punch of irregular shape and a cam- Material is fed into the die in the 
operated slide to move the pieces direction shown by the arrow, Fig. 

from one position of the die to the 1. As the ram descends the shear 

next. cuts the material to the proper length. 

The punch holder carries the form- The slide remains at rest until the 

ing and shearing punches and a cam, roller reaches the incline on the cam 

see Fig. 1 which shows the ram in when the slide is drawn to the rear 

the top position. A spring which is by its .spring. The wider portion of 



Fig. 1 — Ram is in top position with material lying on top of die ready for 
forming into box-section in A. Stop, guides and stripper have been 
omitted to avoid confusion 



Fig. 2 — Side tneiv of the die with the ram down shows the finished piece 
on the front of the punch and the partly finished piece in the die under 
the wide rear portion of the punch 


the forming punch forces the mate- 
rial into the wide part of the groove 
in the die forming a channel section. 
The distance between the two projec- 
tions on the front end of the slide 
is such that the narrow section of the 
punch can pass through on the down 
stroke, see Fig. 2, and make the 
bends to fini.sh the box-section. 

As the ram ascends the roller moves 
on the incline toward the high spot 
of the cam causing the slide to move 
forward. The solid portion of the 
slide moves the channel-.shaped piece 
forward under the narrow portion of 
the punch ready for the next down 
stroke of the ram. At the same time 
the projections on the front of the 
slide strip the fini.shed piece off the 
punch as it rises. When the roller 
reaches the high point of rest on the 
cam the piece is completely stripped 
from the punch and drops through 
the hole in the bolster plate, 


Belt Grinders 

BY JOHN R. GODFREY 

ABRASIVE belts are now so common 
that few realize how comparatively 
new they really are. Of cour.se, the 
old buffing strap is ancient history. 
But the abrasive belt, running over 
two pulleys and supported under the 
work by a flat plate, belongs to this 
century. It was in the early 1900’s 
that John C. Blevney phoned me to 
come and see him in his little shop in 
Newark. It was the same shop in 
which he built a few steam driven 
automobiles at about the turn of the 
century. 

John was using sand paper at the 
time, which didn’t seem practicable 
but did very well at that. Handing 
me a pointed steel rod he invited 
me to jam the point against the belt. 
Instead of ripping a slit in the belt 
as I expected, the end of the rod 
seemed to melt away like magic. 
This, to the best of my knowledge, 
was the beginning of what is now a 
standard machine. Sandpaper soon 
gave way to cloth backed abrasives, 
and these have also been greatly im- 
proved, as well as the machines. 
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Infra-red in industry 

BY JOHN SA5SO 


Anyone who sits in front of 
on open fire knows the effect 
of radiant heat. If he reads 
this article at the same time 
he will learn of its growing 
application to metal finishes 

FORD HAb> USED infra red heating in 
expanding pistons for inserting pis 
ton pins One outboard motor man 
ufacturer is reported to have used the 
method in malcmg shrink fits In the 
latter application, concentrating re 
flectors were found better than the 


parabolic type However, much time 
was rccjuireil by this method Hand 
ling of plastic sheets has been simpli 
fied by softening them with infra red 
lamps instead of in ovens prior to 
punching or forming Fiber hoard is 
also successfully heated and softened 
prior to bending to shape These are 
but a few applications of the princi 
pies of radiant heating discussed in a 
previous article — Vol Hi, 

page 741 ) 

Infra red heating has the advantage 
over air or oven drying in that heat is 
instantly available with the lamps 
whereas some time is required to 
bring the parts and oven up to work 
mg temperature The prime coat on 
Ford bodies is baked in fifteen min 


utes with infra red lamps as compared 
to sixty minutes required by a steam 
oven that was replaced Finishing 
coats require about twice as much 
time as prime coats with even greater 
saving over previous oven drying 
schedules Comparisons of baking 
times between lamp ovens and con- 
ventional ovens may be misleading 
since often there arc special condi- 
tions which favor one method against 
the other 

It has been pointed out by the 
American Gas Association that any 
baking results obtained with electric 
infra red lamp equipment can also be 
obtained with gas equipment at a 
comparable cost and, it is claimed, 
with certain definite advantages Ra 
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250 300 350 400 Temperature Rise 


1009080 70 60 50 

/ / Overall Efficiency 



Kilowatts of Dr^in^ Lamps Required 
10 20 30 40 5(^ 60 70 60 90 100 110 120 130 140 150 


Pounds of Material per Hour 


0.09 0.08 Q07 006 Q05 0.04 003 
Specific Heat of the Material 

Approximate kiloiuntts of lamps 
required for mass heating. Starting 
zvith the weight of material at A 
proceed to specific heat B, z^erti- 
cally to the temperature rise C, 
across to overall efficiency of lamp 
batik D and dozvn to the kiUnvatts 
required E 


APPLICATIONS 



Forming, wrinkled finish on cameras and Aluminum die-cast metal 

projectors. 

Softening bakclite sheets for punching snd Thin bakclite sheets, black and tan 
shearing. colors, parts punched out. 


Drying out inside of metal caskets. 


Sheet steel pressed and welded burial 
caskets. 


Softening bakelite tubes for punching Semi-hard bakelite. , . , 


Baking out radio coils and transformers. . Electrical coils and windings on fiber 

or bakclite cores. 

Enamel baking on small metal stampings . . Sheet metal display with pressed pocket 

for advertising. 

Removing cyanide from pita and pores in Gray cast iron 

castings. 

Baking finish on transformer cases Pressed sheet steel boxes (22 gage) 


Drying adhesive lacquer or glue on speaker Steel frame and paper cones. 


diant gas burners have satisfactorily 
dried white urea-formaldehyde fin- 
ishes, usually difficult to dry success- 
fully with electric equipment. 

Usually lacquers ancl quick-drying 
enamels can be dried rapidly. Occa- 
sionally, however, it is just as difficult 
to eliminate the slight tack of syn- 
thetic lacquers as it is to bake a true 
baking enamel because of the time 
required for oxidation. The fast- 
drying enamels best suited for lamp 
drying are made with short oil modi- 
fied alkyd (glycerol phthlate) resins 
which may be further modified with 
urea-formaldehyde resins if greater 
hardness is desired. If high enough 
intensities are available, non-drying 
alkyd and urea- formaldehyde combi- 
nations are useful. 

Space saving with infra-red heating 
may amount to as much as 50 per 
cent. A 15-kw. infra-red installation 
of 250 watt lamps required a floor 
space of about 30 sq. ft. as compared 


Laboratory uae — baking finiahes on cans . 

Expanding pistonB to permit dropping pins 
in place. 

Softening bakelite for punching and ahear- 


Tin cans, labeli and decoration printed 
directly on tin. 

Aluminum alloy pistona 

Bakelite strips from which small parti 
are punched by press. 


Drying paste to hold jewels in place Plated brass and die cast metal. 

Baking enamel finish on globe valves . ... Cast or wrought iron and brass . 


Baking wrinkled finish on die-cast auto 
heater cases or frames. 


Baking enamel on molded bakelite radio 
cabinets. 

Baking out synthetic urea formaldehyde 
enamel on metal. 


Drying ground coat preparatory to firing on 
at nigh temperature. 

Drying first finish coat on fired ground coat . . 


Baking synthetic enamels on small axe 
blades. 

Dehydrating or drying Tenite preparatory 
to molding. 


Die-cast frame or case for auto hot 
water heater. 

Small portable radio cabinet of molded 
bakelite — mottled brown color. 

Test samples of steel sheet 


Steel sheet . 


Steel pan with vitreous ground coat 
fired on. 

Steel axe blades 


Tenite (a plutic) granules, various 
grades and colors. 


From investigations of radiant energy heat made by the Commonwealth Edison Company* 




to 64 sq. ft. for a 15-kw. strip heater 
oven. Flexibility is secured by cutting 
banks of light in and out as required ; 
and lights are adjustable to any direc- 
tion. Distance of the lamps from the 
parts is usually adjustable for the full 
effective range of the lamps. Small 
banks of reflectors are mounted on 
rollers and used for spot drying of 
finishes in both automotive and air- 
craft manufacture and maintenance. 
Initial cost of infra-red installations is 
comparatively low. Maintenance is 
confined to replacement of lamps and 
cleaning reflectors. Further, the in- 
stallations can be dismantled and re- 
built to suit new requirements. 


7 he /line of baking paint is short- 
ened increasing the tempera- 
ture; but since most organic pig- 
7ncnts tend to fade at elevated 
temperatures, caution must be ex- 
ercised. {Graphs are from a paper 
by H award Haynes, Nela Park 
Engineering Department, General 
Electric Company, before the 
Illuminating Engineering Society) 

Information and data \iscd in this 
article are based on information by 
Howard Haynes, Geneial Electric Com- 
pany; H. J, Bennett, the Glidden Com- 
pany; Eugene R. D'Olive, Commnnwe.dth 
Edison Company; Hale A. Clark. Michi- 
gan Consolidated Gas Compiiny. 



RADIANT ENERGY HEATING* 




No. and 


Rrflcctor Diameter 


Distance in In. 


Wa^is|S^. In, 

Size in In. 

Finish 

Size of 

7o^a/ 

and 

Reflector 

of Filament 

Time Under 

Lamps 

Watts 

Spacing / n. 

Finish 

From Work, 

Lamps 

on Work 

2x4x6 

Synthetic plastic wrinkle finish 

4-250W 

1000 

8 1/4 dia. 

Alzak 

8 

6 min. 

2.75 


sprayed on. 

Tungsten 


9 1/2 spacing 





3ic4ft. 

None — softening 

16-240W 

3840 

8 1/4 dia. 

Alzak 

12 to 24 

3 1/2 .fC. 

O.V 

1/6 thick 


Carbon 


8 1/2 spacing 



Cont. after 

2 min. preht. 


16x24x72 

Plated or oxidized surfaces from 

10 - 260 W 

2600 

None — special 

None 

3 to 6 

5 to 10 min. 

0.40 

Approx. 

which moisture must be re- 
moved on inside. 

Carbon 


arrangement 





3 diB. by 

None — softening 

8-240W 

1920 

8 1/4 dia. 

AUak 

12 to 16 

Continuous 

1.2 

16 X 1/16 


Carbon 


8 1/2 spacing 



after 2 min. 
preheat. 


3 dia. X 2 

Insulating varnish impregnation 

16- 260W 

4160 

8 1 '4 dia. 

Alzak 

10 avg. 

4 min. 

1.6 

long 


Carbon 


8 1/2 spacing 




4 X 6 X 1/32 

Red enamel sprayed on 

16^260W 

4160 

8 1 '4 dia. 

Alzak 

12 

12-15 min. 

1.33 


Carbon 


8 1 2 spacing 





10-14 dia. 

Plating after wash in cyanide 

24 ~ 260W 

6240 

8 1/4 dia. 

Alzak 

7 varied 

20 min. 

3.2 

1 1/2 X 2 height 

and hot water. 

Carbon 


8 1/2 spacing 





3x3x4 

Black nitro-ccllulosc lacquer 

30-260W 

7800 

10 dia. 

Gold 

0 

10 min. 

3.50 


with solvent — 5 min. air dry, 

10 min. under lamps, 10 min. air. 

Carbon 


12 spacing 





6 dia. cones 

Nitro-ccllulosc adhesive lac- 

88 -260W 

22880 

7 1/2 & 9 1/4 dia. 

Gold & Color 

B 

Continuous - 

2.40 

3 height speaker 

quer. 

Carbon 


7 1 '2 & 9 1/4 sparine 

; Alumilited 


2 ft. per 
min. 


2-3 die. 

Enamels, lacquers, inks 

3-260W 

780 

9 1/4 dia. 

Gold 

Not known 

Laboratory 

Varied 

4-5 height 

Carbon 


9 1/4 spacing 



use 


4-5 dia. 

None — Expanding metal 

4~260W 

1040 

7 1/2 dia. 

C olor 

6 

3 min. 

2.25 

6 height 

operation. 

Carbon 


7 1/2 spacing 

Alumilited 




2-3 X 48 

None — softening 

16- 260 W 

4160 

7 1/2 dia. 

Color 

14 

Continuous 


Carbon 


7 1/2 spacing 

Alumilited 


after 2 min. 
preheat. 




1/2-1 dia. 

Jewelers' paste 

2-2()0W 

520 

None 'in indosure 

None 

Not known 

5 min. 

Incloied 

1/16 thick 

Up to 1 1/2 valve* 

Carbon 

8-260W 

2000 

8 1 '4 dia. 

Alzak 

6 8 

5 min. 

2.75 

Green air dry enamel 

Carbon 


8 1/2 spacing 





10-12 dia. 

Wrinkled finish enamel — gray- 

32 — 260W 

8320 

8 1/4 diameter 

Alzak 

10 12 

9 inin. 

3.7 

4 1/2 height 

ish tan color — wrinkle formed 
in 3 min. 

Carbon 


6 1/2 spacing 





6x8x14 

Urea formaldehyde baking (220 

32-260W 

8320 

B 1/4 diameter 

Alzak 

8-12 

9 min. 

3.7 , 

1/8- 1/2 thick 

F.) cream color. 

Carbon 


8 1/2 spacing 





3 X 6 (18 gage) 

Synthetic enamel, urea formal- 
dehyde, air-dry enamel — 

B-260W 

2080 

8 1 '4 diameter 

Alzak 

12 

7 min. 

1.8 i 

Carbon 


8 1/2 spacing 




i 


Chinawood, soya and meleic oils. 








12x 12 

Water solvent ground coat gray 

24 - 260W 

6240 

8 1/4 diameter 

Alzak 

10 

9 min. 

2.6 

20 gage 

color. 

Carbon 


8 1/2 spacing 





7x15x41/2 
deep — 20 gage 

Water solvent white first finish 
coat. 

24 - 260W 
Carbon 

6240 

8 1/4 diameter 

8 1/2 spacing 

Alzak 

10 

5 min. 

2.6 

3x5 3/4 

Gloss black synthetic enamel 

B- 260W 

2080 

B 1/4 diameter 

8 1/2 spacing 

Alzak 

12 

15 min- 

2.2 

Blade edge to 3/4 

and thinner. 

Carbon 





O.B 

1 layer in pan 

22 1/2x30x3 1/2 

No finish — moisture removal . . 

8-260W 

Carbon 

2080 

8 1/4 diameter 

8 \ /2 spacing 

Alzak 

30 

20 min. 



IDEAS FROM PRACTICAL MEN 


Adjustable Collar Aligns Straddle Mills Quickly 

By S. M. ELONKA 

Setting up a milling machine for a straddle milling 
job is usually quite tedious. After the cutters have 
been properly spaced and a cut is taken, it may be 
found that several thousands must be removed or 
placed in between the cutters. That means lifting the 



An adjustable collar hctToccn straddle mills can he 
used jor the precise setting of the cutters. Shims 
are eliininafcd, and set-np time reduced materially 


milling machine arm, removing the nut, collars, and 
at least one cutter. Finally, it is difficult to find a shim 
or collar. Final adjustments often require the making 
and application of suitable .shims. 

The illustrated adjustable collar A eliminates such 
difficulty and permits rapid adjustment of the straddle 
mills. The collar consists of male section B, which has 
a calibrated knurled collar, and female section C. For 
maximum strength and minimum strain on female 
collar C, buttress threads should be used, preferably 
16 threads per inch. If standard V-threads are used, 
the female collar will eventually expand due to lateral 
pressure and the wedging effect of the V-threads. 
After parts B and C of the collar are machined, 
graduated and knurled for easy manipulation, they 
should be case hardened. 

If a key is used to hold the cutters on the arbor, 
then part C of the adjustable collar should be large 
enough to clear the key on the mandral. 

The straddle mills D mounted on the arbor with 
solid collars E and with the adjustable collar A be- 
tween the cutters, it is only necessary to loosen the nut 
G and adjust the knurled collar B to the desired num- 
ber of thousands which are graduated on the collar. 
Thus, much time can be saved in adjusting the cutters. 


Converting a Planer Into a Boring Mill 

By C. C. HERMANN 

The work shown in Fig. 1 should have been done 
on a large vertical boring machine. Since such a 
machine was not available in this shop, a 60-in. x 60- 
in. x Id ft. Detrick & Harvey planer was fitted with 
the illustrated device to machine radii up 15 ft. 

The work being machined consists of a die block 
.support with a radius of 72 in., is 35 J in. high and 
has a chord of 72 in. It is cast steel and weigh.s ap- 
proximately 400 lb. The curved surface must be rough 
machined and finished. Finally a scries of grooves 
must he cut across it parallel to the axis so that the 
finished surface will resemble a gear. The estimated 
machine time using the device shown in 100 hours 
which compares favorably with estimates for the same 
job on a vertical boring mill. 

The device is designed to convert the longitudinal 
motion of the planer to circular motion of the work. 
Although not entirely new, it is novel and can be ap- 
plied to other rcriprojating machines. Similar parts in 
the illustrations are shown by the same letters. 

The work is shown at A mounted on a base casting 



Fi(j. 1 — This device, used for machining a die 
block support with a radius of 72 in., converts the 
planer motion to etrcular motion of the work 


B and backing up member C, The base plate B is 
bolted to two 5-ft. T-iron sections shown at D. A pivot 
E is mounted on a base block G which in turn is 
secured to a bedplate permanently installed in the 
concrete floor. This bedplate is machined with T- 
slots so that the pivotal point can be moved to accom- 
modate different radii. The radius may be adjusted 
from 4 ft. to 15 ft. 

Parallel bars H are secured to the planer table for 
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the bottom of the base plate B to slide upon. A link 
/ is pivoted to the base plate B at its center, The op- 
posite end of this link pivots on the planer table. 

It is obvious that as the planer table moves the 
fixture is pulled in the direction of motion by the 
link /. The fixture must move in a circular manner 
since it is pivoted at E; therefore, any point on the 
work face passes the tool at exactl} the same distance 
from the pivot. In the case shown, the tool on the 



Fig. 2 — As the planer table moves, the fixture is 
pulled in the direction of motion by the link 
pivoted at the J)ase plate adjacent to the planer ; 
therefore, amv point on the ivork base passes the 
tool at exactly the same distance from the pivot 

planer column is doing the work on the face of the 
segment; however, the top tool on the planer arm 
may be brought down to plane the top surface as well. 
The weight of the work is heavy enough to keep it 
down on the table, although provision is at hand to 


weight or fasten the fixture where this is not the case 
by laying weights on the ledge of the back plate C. 
The operation of the planer with respect to speed, feed 
and (]uick re^^urn motion is normal. The distance of 
bed travel is adjusted to the work requirements. 

Inprivised Boring and Threading Tools 

B/ EMIL WITTMANN 

A suction-valve scat in the liquid end of duplex 
steam pump will jump out of its seal when the 
threads in the suction deck corrode. The tools shown 
in the drawing were designed and built to rcthread 
the suction-valve seat without dismantling the pump. 

With the head of the pump removed and the dis- 
charge valve seat above the defective suction valve 
taken out of the discharge deck plate, a piece of pipe 
A is threaded to fit the threads in the discharge deck 
plate. In the lower end of A is welded a disk B with 
a groove snugly fitting a tool bit C held by two set- 
screws D. The tool bit is clamped lightly by the two 
setscrews but permitted to be forced outward for 
controlling the depth of the cut by a wedge E located 
in a slot of B and actuated by a draw rod E extend- 
ing through to the top of A through a guide piece G' 
welded to A. With A screwed into the discharge-deck 
plate of the pump, strap clamps H are arranged in 
.sets of three each as indicated and spaced by pipe 
nipples /. These serve as a steady rest for A which is 
revolved by hand using the handle bars K. When A 
is revolved, it feeds downward causing C to cut a 
thread of larger diameter but of the same pitch as 
in the deck plate. 

Only few succeeding cuts are necessary to produce a 
full thread. Between the cuts, the tool bit is forced 
outward approximately 0.005 in. by tightening the 


These boring and thread- 
ing tools were designed to 
rethread the suction valve 
seat of a duplex pump, 
making it unnecessary to 
dismantle the pump while 
making repairs. The 
threads are cut in the suc- 
tion deck as the threaded 
tool holder is advanced 
through the discharge deck 


Plan view looking 
upon discharge 
valve deck plate 
with tool in 
place 
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Wedge welded 
to draw- rod 


Symbols 
for welds 
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nut on top of F. A boring operation with a tool bit L 
precedes the threading operation. The threads on the 
outside of the suction valve are built up by brazing 
and the threads recut in a lathe to fit the threads in 
the suction deck. 


Slender Reamers Net Ground After Hardening 

By GEORGE J. MURDOCK 

A considerable number of slender reamers are con- 
stantly required in one of our manufacturing opera- 
tions. The cost of making the reamers had been so 
high by the common method of hardening and grind- 
ing the tapers afterwards that it was desired to reduce 






'Ihc reamers are placed 
in the axial hole in the 
jonn, brought up to a 
low red heat, and drop- 
ped in the quenching 
medium. Holes drilled in 
the four sides of the form 
permit even distribution 
of the water over the 
reamer, thereby prevent- 
ing distortion 


this expense without impairing the necessary accuracy. 
This was attained as follows: 

A master reamer of the correct size — 4| in. long, 
0.160 in. diameter at the top of the tapered part, and 
0.140 in. at the bottom end, with a 0.125 in. pilot — 
was made with five cutting edges designed to make a 
shaving cut by milling the flats slightly concave the 
entire length of the taper, It was hardened, tempered 
and ground in the usual way. 

A rectangular piece of machine steel, to be used as 
a hardening form, was then made somewhat longer 
than the taper part of the reamer. It was bored axially 
slightly smaller than the reamer, but to the same 
taper. The top of the hole was straight for a distance 
a little more than the length of the flats on the shank, 
and was made slightly larger than the shank. The hole 


in the bottom for the pilot was also enlarged slightly. 
The master reamer wa^ then introduced into the bored 
hole, and the taper reamed until the end of the flutes 
above the pilot struck bottom. 

Holes were drilled from all four sides into the 
central hole and countersunk nearly to the bottom. 
These holes were staggered so that they did not enter 
the taper from opposite sides but nearly midway be- 
tween each other, those at the bottom being some- 
what smaller than the ones at the top. After this 
hardening form had been completed it also was heat- 
treated to remove the strain due to machining. 

A number of reamer blanks turned accurately to 
size but not hardened, were held in readiness after 
they had been stress-relieved by annealing to remove 
machining strains. One of the reamers was then tapped 
lightly into the form, leaving the part of the shank 
above the flat exposed about J in. 

The form and reamer were then placed in a muflSe, 
so as to exclude air, and brought to a low red heat 
after which the plug was knocked out and it was 
quickly dropped into cold water. On removing the 
reamer it was found nearly bright. The holder was a 
little discolored due to the inability of the oxygen in 
the air to reach it in the muffle. 

When checked, the reamer was found to be as 
straight as before hardening, and of the required 
temper, the latter having been obtained by regulating 
the temperature of the water into which it had been 
dropped. When subjected to service the reamer lasted 
longer than those that had previously been ground 
after hardening, for grinding invariably sets up un- 
equal strains on a ground surface. 

After it had been found that a better and less 
costly tool could be made in this manner, several of 
the hardening forms were made so that six of them 
could be placed in the muffle at one time, thus further 
reducing the cost. Due to the comparatively low heat 
and the ease with which the hardening water entered 
the holes in the hardening form, it has been found 
that as many as 20D reamers could be hardened in a 
single form before it became necessary to renew it. 

Since the successful application of hardening forms 
made on the principle described, it has been applied 
with equally good results to prevent distortion in a 
large variety of slender work that had formerly been 
ground after hardening, and with a corresponding 
saving in cost. 


Rusted Sheets Repaired Ry Welding 

By ARTHUR HAVENS 

Rust will force the bottom of outside sheets on rail- 
way passenger cars outwards below the rivets. The 
sheets below the rivets can be removed by flame cut- 
ting, holding the torch parallel with the bottom edge 
of the sheet and \ in. below the rivet line. Remove 
rust and slag and weld to the sheet a ^-in. band iron 
of the proper width. The weld can be ground flush 
and this area primed and painted, leaving no sign of 
the repair. 
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All large gear blanks are dynamically 
balanced before the teeth are cut 
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HUlLDINr. A TWU-OCKAN NAVY liaS 

turned the spotlight on every phase 
of ship-building. Not the least im- 
])ortarit is production of propulsion 
equipment. Most naval vesseds now 
being built will be equipped with 
turbine-gear sets — turbines because 
they are the most efficient prime 
movers, gears because high turbine 
speeds must be reduced to slower 
speeds at which propellers operate 
most efficiently. For the manufac- 
ture of these gear reduction units, 
two shops at the General Electric 
Company plant m Lynn, Mass., arc 
being expanded in a $3,000,000 pro- 
gram which will nearly double the 


coinpaiiv’s reduction gear facilities 
^lajor parts of a gear reduction 
set include one or more pinions, a 
large “hull” gear, and casing. The 
hull gear is made of six pieces — a 
hub, foui disks, and a tire. The 
hub IS a steel casting, the disks are 
rolled plates, and the tire is a steel 
forging All arc welded together and 
strain annealed. The shaft is a sin- 
gle forging, ground to a slight taper 
to match that m the hub. The two 
are assembled with a carefully con- 
trolled press fit. The gear is then 
machined on its own journals, 
balanced, and is ready for bobbing. 
Mobbing is done in a shop where 


temperature is maintained w'ithin 
five degrees of 72 F. Gear blanks 
are not brought into the shop unless 
their temperature is approximatch 
72 F., being cooled or heated m an 
anteroom if necessaiy. Once in- 
side the shop, the blank is finish ma- 
chined and set up on the bobbing 
machine table. Actual cutting lime 
runs as high as 85 hr. Once a cul 
is begun the machine is not stopped 
until the cut is finished. Power 
supply is protected by an auxiliary 
plant. A rough and a finish cut ai e 
made on each of the two rows oi 
helical teeth. Pm checks are made 
during rough machining iMiiished 





After being forced onto its shaft, a large 
gear blank has its outside diameter rough 
turned on this 20-ft. boring mill 




About hr. arc rcquirctf to 
hob thr teeth in this Ib.^An, 
ball ()cnr. Here teeth are beiiuj 
elterkcd beheeen rou(jhin(/ nini 
finish i /Iff cats 



idDlli spat , i{4 tuleraiua.; i.s 0.001).^ in. 

Nearly as iniportaiU a.s Llie j»cars 
tlicinselv(‘s are llie casings, wliosc 
bearing liousings must, be exlremely 
accurale. These housings are of 
east steel, welded into llie steel-plate 
easing. Machining on the hearing 
housings, done in a liori/ontal bor- 
ing mill, i.s begun after the casing 
has been annealed and checked. 

Operations up to this point re- 
quire nearly eight months. As.sem ■ 
hly and test require almost another 
two. Testing coirsisls eitlier of flriv- 
iiig a generator through the unit or 
of using two iinils to drive each 
other, a motor supplying the los.ses. 


ypicnl battleship gca/' re- 
liction wstallations eon- 
’st of t7co niedinm-spccJ 
hafts for each tn/'hine, aU 
eiir cirndiifi a huge bull 
ear on the propeller shaft 



A fabricated gear reduclion 
unit casing is lowered 'into 
an annealing furnace for 
stress removal. Lapped 
joints arc steam-tight with- 
out gaskets 
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The Problem of AIRCRAFT 

Decentralized production of aircraft parts is a vital 
step in boosting plane output. Here are some of 
the headaches and one company's cures for them 

THOSi: OF rs who are producing parts for air- have steadily expanded operations until noA\ 
craft manufacturers are losing sleep figuring \^c produce a complete line of hydraulic 
ways to get more work out of the same ma- equipment in addition to the shock struts, 
chines. We are torn between hawk-eyed most of it to specifications. Our work is 
Army inspectors and aircraft factory produc- highly specialized, and is ^ital to aircraft 
tion pressure. We arc running three full makers because in many cases wt can make 
shifts, getting 22 /j hours work per day out their hydraulic parts faster and more accii- 
of each machine. But still we must maintain rately than they can. By turning such work 
the highest possible precision. over to us, they free their own equipment for 

Our plant vas established on the Pacific special machine work that is not so adaptable 
Coast to manufacture air-hydraulic shock ab- to farming out. d hey also get the benefit of 
sorbing struts for airplane landing gears. We our experience in this field, which includes 


Gciicnil iiitii limes arc used almost cMlasivcly m ini aircraft paits shop. Jhloic is a iHiitcry of 

li\ini(’r l‘; Sioascy lurref lathes at work on Jiydraulu cylinders. Tolerances arc the usual aircnijf tenih.\ 




By R. J. WENGER 

Shop Stipcrifilcjuii itf 
Bcjidi\ Auifaft J uniUd 








PARTS 













i(wu( fli)ii (Jo:(n upaiittc picdsion puit^ iiiaki up (hi 
^pidal hydtaulu lahcottln uppo liji C\liiu1() n, iJn 
foicrnound has ^()l nidial hoh s 


producing simlLir equipnient: for other .lii- 
criift plants. 

We used to produce a high percentage of 
parts in lots \arving from 12 to JOO Now 
most of our orders aie lor complete units, in 
Irts of 1,000 to 1,200 or more, averaging 
.ibout 20 parts per unit. We have to inspect, 
assemble, and test all such units in our own 
plant and turn them over to the customer 
leady for installation and operation. 

Our backlog is landmg-gear shock absoib- 
ers and hydiaulic actuatmg cylmilers, but 
other hydraulic equipment which goes thiough 
our shop Includes hand and motoi driven 
pumps, various t>pcs ot hydiaulic valves, and 
similar assemblies. 


of a complete factory. Because we arc work- 
ing on a number of different orders for dif- 
ferent customers, our production planning and 
control department must keep in close touch 
wdth all our customers and schedule all w^ork 
through the shop to meet delivery dates. 

To accomplish this our plant in three years 
has grown from a bare floor and a skeleton 
trew to a 27,000-sq. ft. plant employing some 
live hundred people, of whom more than half 
arc in the shop itself. We have gone to a 
two-shift and then to a thiec-shift work sched- 
ule. bssentially we w^ork three 8-hr. shifts 
However, we take out a half-houi lunch 
period in such a way that the day and evening 
shifts each vvfirk a full (S hr., while the grave- 


Since hydraulic systems almost iiivariahiv 
involve pistons and cylinders, a large propoi- 
tion of our machining is circular vvoik, much 
of it done on tin ret lathes, ^bout three- 
fourths ot all paits arc steel, althougli many 
pump and valve bodies are of aluminum or 
magnesium allots These alloys are some- 
times finish macliincd from sand castings or 
die castings, but trcijucntly are machined from 
solid stock. 

Because we do work for a considciablc 
number of customers our operation is com- 
parable to that of a large job shop. I he com- 
parison is not entirely accurate, hovvcvei, as 
we must maintain extensive engineering, in- 
spection, final assembly, and test departments 
This makes our work a great deal like that 


}ard shift works but (A 2 hr. The actual shifts 
iun:8a.m to 4 :10 p.rn. ; 4 :1() p.m to 1 a.m.; 
and 1 a rn to 8 a.m. A maintenance crew is 
kept on during the day shift only. Because 
most of the equipment is quite new, this has 
proved adequate. 

Since part of our woik comes through our 
own engineering department, and part from 
engineering departments of our customers, 
who furnish us with their own working draw- 
ings, we have set up the production planning 
and control department to cover both types 
of orders equally Working from purchase 
orders or blue prints, production planning 
breaks down each order into its component 
parts. Fach part is set up on an individual 
parts chart showing material required, source 
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of material) estimated machine time, order of 
operations, tooling requirements, tooling fol- 
low-up, etc. A master machine-loading chart 
helps assign jobs. On this are listed the cus- 
tomer, job, part, description, quantity, hours 
estimated, when due out, delivery schedule, 
material, tools, and remarks. 

Delivery requirements of the various cus- 
tomers determine the extent of runs. We try 
to run the maximum number of parts in all 
set-ups. But we are often forced to break 
down the operation into a number of periods, 
rushing through a portion of the work from 
time to time. In some cases we have to split 
up the job among various machines and use 
multiple set-ups. The Avail chart, which show^s 
machine loadings over a year ahead, guides 

4 


For speed and convenience final assembly and test depart- 
ments are virtually one. Many hydraulic parts must sland 
a 4 , 500 - 11 ). test pressure 

our new equipment purchasing far enough 
in advance to forestall bottlenecks. 

In an emergency w^e may be forced to sub- 
contract some part of a job to another shop. 
In general, however, we keep ahead of sched- 
ule by having one machine of each classifica- 
tion unscheduled. This machine is used for 
“catch-up” jobs and is never idle. It can be 
shifted from job to job as delivery needs 
dictate, and the only loss of efficiency is in 
more frequent set-ups. A separate delivery 
requirement chart shows how we stand on 
any complete order by assemblies. While Ave 
are keeping charts to show machine loadings 
for a year ahead, we are also following 
through so closely on the heels of all jobs 


that we check the status of operations every 
2 hours throughout the 24. Duplicate-move 
order cards accompany the job as it pro- 
gresses from operation to operation. At each 
change the original stays with the work and 
the carbon copy is collected and posted in 
production control to show the new status. 

Our shop arrangement is fairly conven- 
tional, with batteries of similar machine tools 
grouped together to simplify work flow. We 
now have fifteen Warner & Swasey turret 
lathes, eight engine lathes, five Van Norman 
mills, three Cincinnati mills, eight drill presses, 
three multiple spindle drill presses, one hone, 
one thread mill, two special cylinder boring 
lathes, a Lees-Bradner thread cutting mill 
and a Bakewell tapping machine, in addition 
to toolroom machines and miscellaneous other 
equipment. Shop operations are monitored 
by set-up men with each shift, working in the 
turret lathe, mill, and drill press depart- 
ments. These men get job cards from pro- 
duction control and follow through from the 
tool crib to the job set up on the machine. 
A cross-indexed tool and fixture filing system 
in the tool crib greatly simplifies tool handling. 

Much milling is on light alloy valve bodies, 
while most lathe work is on steel cylinders 
and pistons. For one type of four-Avay hydrau- 
lic valve we mill ten alloy valve bodies at a 
time, arranging all ten on the mill bed with 
special clamps. Many of our fixture problems, 
especially on lathe jobs, are particularly dif- 
ficult because of flexibility of the parts and 
the high precision required. This is true ot 
hydraulic cylinders, which are machined from 
chrome-molybdenum steel tubing in a special 
cylinder boring lathe we designed and built. 

With hydraulic units we have many 
threaded holes for connections. Much of 
this work is done on a Bakewell hob tapper, 
which is very fast and extremely accurate. 
The Lees-Bradner thread cutting mill is also 
an important tool, as we have certain long 
shafts of our hydraulic strut assemblies which 
must be threaded with great precision. 

Our final assembly department is unique 
because of the precision nature of the tests 
all units must pass following assembly. Assem- 
blymen draw parts that have previously been 
individually inspected and frequently use spe- 
cial assembly jigs and wrenches. A final in- 
spection crew works right in the assembly 
department to check and pass completed units. 
Elaborate test benches are used for final 
Inspection of hydraulic units, test pressures 
running as high as 4,500 lb. per sq. in. 


878 


AMERICAN MACHINIST 



DEFENSE CONTRACTS 

Placed from Joly 1, 1939, to September 14, 1940, and unfinished to that date 


Saura of Supplx 


I 


AmPLANES 


(WAR) 


Aviation Mig Corp , WavnL, Midi 
Beech Aircraft Corp , Widiit i, kans is 
Beil Aircraii Corp , Buffalo, N 'S 
Bofino Aircrait, Seattle, Wash 
Consolidated Aircrai i Corp , Saii Dipro, Calif 
Curtiss-Wriomi Corp , (Curtiss Acioplme I)iv ) Buffalo, N \ 
Douglas Aircraft Co , Inc , LI StRundo, C'alif 
1 airchiid 1 NGisF &. Airplanl C\'RP , (I utehlld AlUlaft Div ) 
Hagerstown. Md 


Glenn L Mahiin Co , Baltimore, Md 

North Amfrican Aviation, Inc, Inglewood, C'llil 

Siversky \iiitUM 1 C oRP , I ainimgd lie, L I,N \ 

(NAVY) 

CONSOIIDAIM) AlRtR-SFr C ORP , S III Du go, C\lllf 

Grumman Aircrm i f nc.inferinc. C'ori’ . Bitlipige. 1 I , \ 'i 
Splarman Airirmi, Wiiliiin, Kansas 
Unhid Aircrmi C ori’ , 1 istHutfoid ( omi 


^1,8^,451 

458,764 

2,813,236 

8,102,892 

8,611,674 

5,203,481 

14,470,082 

’ ,038,300 
1,586,573 
16,125,586 
11,847,652 
2,731,617 
5,547,255 


1520,016,599 
1 786,860 
1 779,628 
1 ,998,420 


AUPLANE PABTS (WAR) 

Aviaiion Mig Corp , Williamspoit, Pi 
Bffch Aircuait Corp , Wieliit i, K ms is 
Bendix Aviation Corp, South Bmd. Ind 


McCauley Sieu Propllier Co , D.iyton, Ohio 
Sfell Producis Inginelring C’o , Springfiild, Ohio 

(NAVY) 

Bendix Products Div , BendiX Aviation ( orp , Btndix, N I 
CoNsoiiDAiED Aircraft Corp, San Diegci, C'dif 

Curtiss-Wright Corp , Buffalo, N \ 

Curtiss-Wright Corp , (Curtiss Proptllei Div ) Clilton. N I 
Douglas Aircraft Co , Inc , Santa Moima, Cald 

Grumman Aircraft Eng Corp , Bethpage, L I , N \ 

Hartzell Propeller Co , Piqua, Ohio 

United Aircraft Corp , (Pratt & Whitney Airci alt Div ) Last Hart- 
ford, Conn 


y:46,8oo 

1,510,746 

56,284 

37,580 

110,200 

82,350 

30,690 


y:i20,000 
21,675 
22,286 
41 ,098 
41,315 
134,822 
13,984 
11 ,564 
12,715 
20,700 

11,944 


Dtlitt ry 
Diiti 


I ndehnite 
Indefinite 
6/11/41 
tV20/41 
6/20/41 
6/10/41 
3/ 2/41 

3/31/41 
I ndehnite 
6/30/41 
liulehnite 
1/21/41 
Indehnite 


Indehnite 

11/11/40 

9/15/41 

Iiiduhnite 


Indehnite 

6/30/41 

Indehnite 

2/28/41 

Indehnite 

Indehnite 

11/30/40 


6/30/41 
11/ 4/40 
12/ 6/40 
11/15/40 
11/12/40 
4/11/42 
Indehnite 
9/10/41 
Indehnite 
12/30/40 

12 /5/40 
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Source of Supply 


Amount 


United AiRCRait Cori’., fH;iniilrun Stiindard Propeller Div.) East 


Hartford, Conn ^90,000 

21,075 

United Aircraft C'iiri’., ( \’oiiKht-Sikorsky Aircraft Div.) Stratford, 

Conn " 59,249 

14,425 

16,446 


BBAKE ANB WHEEL ASSEMBLIES 


(WAR) 

Hendix Westinohouse AuroMUTivE Air Brake Co., Pittsburgh, Pa. Indefinite 

Haye,s Industries, Inc , Jackson, Mich 323,680 

Indefinite 

121,343 

National Acme Co., Cleveland, Ohio 373,126 


74,720 

CABTBIBGE CASES (WAR) 


Ai.uert & J. L. Anderson Mk;. Co., Boston, Mass 3116,040 

Bridgeport Brass Co., Bridgeport, Conn 716,800 

554,900 

Chase Brass Si Copper Co., Inc., Waterburv, Conn 1,353,505 

2,766,813 

Chrysler Corp., Detroit, Mich 154,082 

General Motors Corp., ((Juide Lamp Div.) Detroit, Mich 149,362 

Norris Stamping Co., Los Angeles, Calif 356,166 

ScoviLL Mfg. Co., Inc., Waterhury, C'onn . 302,937 

(NAVY) 

Bridgeport Brass Co., Bridgeport, Conn 31,187,860 

Norris Stamping & Mrt;. Co., Los Angeles, Calif 700,309 

253,728 

PoLi.AK Mfg. Co., Arlington, N. J 28,500 


CABTBIBGE CUPS (WAR) 

American Brass Co., I'oiTington, Conn 320,840 

_ 191,700 

CABTBIBGE BISKS (WAR) 


American Brass Co., Torrington, Conn 3110,950 

646,608 

American Brass Co., Waterhury, Conn 80,190 

Revere Copper 5: Brass, Inc., Baltimore, Md 1,017,433 

114,715 


ELECTBICAL HACHDIEBT 

Federal Telegraph Co., Newark, N. J Radio transmitter 395,797 

Components for radio sets 244,101 

General Electric Co., Schenectady, N. Y Sighting systems 355,085 

General Motors Corp,, (Delco Appliance Div.) Rochester, 

N. Y Control equipment 597,270 

AMERICAN MAC 


Delivery 

Date 


6/30/41 

2/26/41 

11/ 7/40 
11/14/40 
12/ 2/40 


Indefinite 

Indefinite 

8/31/41 

Indefinite 

Indefinite 

12/26/40 


7/28/41 
Indefinite 
1/13/41 
Indefinite 
2/24/42 
2/ 3/41 
1/23/41 
2/24/42 
1/15/41 


1/10/42 

4/17/42 

6/12/42 

4/15/41 


2/20/40 

Indefinite 


I ndefinite 
1/ 1/41 
Indefinite 
1/ 1/41 
Indefinite 


7/ 5/41 
1/10/41 
6/ 9/41 

Indefinite 

H I N I ST 
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Sou nr of Supply 


J mi) uni 


Drlivery 
Datr ■ 


GiiNERAL Motors Cori*., (^Uelco Applianie Div.l Rochester, 

N. \ Control rquipmrnt 

Hammartond Mfg. Co. Inc , New \ ork, N. Y Radio rrcrivrr 

International Protector Core., New York, N. \ ..Depth-sounding 

equipment 

Sperry Gyroscope Co. Tnc., Brooklyn, N, Y Sound locators 


ENGINES 


{WAR) 


Continentat. Motors Corp., Muskegon, Mich 


Kclhvse Aviation, Bendix, N. J 

Wright Aeronautical Cori*., Paterson, N. J 

{NAVY) 

C'urtiss-Wright Corp., Buffalo, N. Y 

Ranger Aircraft Eni.ines, (Division of Fairchild Fngine and Air- 
plane Corp.) Farmingdale, L. I., N. Y 

Spartan Aircraft Co., Tulsa, Okla 

United Aircraft Corp., (Pratt & Whitney Aircraft Div.) Fast Hart- 
ford, Conn 


Wright Aeronauik al C^)RI’ , Paterson, N. J 


FORGINGS w.An) 

Aluminum Co. ok America, t.dgew .iter, N. J 

American Foroe Div, American Brake Shoe &: Foundry Co., 
Chicago, 111 

American Locomotive Co , Schcuectaily, N. \ 

JLaI DWIN J/OCOMOTIVE V\ ORK.S , FddysfDIlC, Fa 

Bethlehem Steel Co., Bcrlilclieni, Fa 

Cha.se Brass & Coki-er Co., Inc., Waterhiiry, Conn. .... . . . • 

General Motors Core., (Chevrolet Motor Div.) Detroit, Midi 

Ciirysi.fr Corp., Detroit, Midi 

CoEORADO Fuel & Iron Corp., Denver, Colo ... 

Cruciiii.e Steel Co. of America, New York, N. ^ 

Crucible Steel Co. of America, Harrison, N. J 

A. Finkl & Sons Co., Chleago 111 

Harvey Metal Corp , Chicago, HI 


Kilby Steel Co., Anniston, Ala 

Midvale Co., Philadelphia, Fa 

Mueller Brass Co., Port Huron, Mich 

National Force & Ordnance Co., Irvine, Pa 

National Tube Co., McKeesport, Pa 


2.16,534 

4/22/41 

79,988 

3/21/41 

142,. 500 

Indefinite 

746,375 

1/19/42 

,0(.6,539 

5/ 3/41 

123,879 

11/16/40 

226,259 

1/ 8/41 

839,675 

6/ 1/41 

)^15,523 

12/23/40 

,489,308 

7/ _]/42 

,859,880 

In definite 

,952,766 

Indefinite 

28,959 

Indefinite 

19,183 

Indefinite 

10,181 

Indefinite 

375,009 

12/ 1/40 

400,000 

6/30/41 

814,751 

Indefinite 

624,000 

2/19/41 

70,235 

12/2^V40 

160,500 

1 ndefinite 

118,800 

Indefinite 

240,272 

4/11/41 

29,952 

lnd(‘finite 

121,728 

Indefinite 

121,728 

Indefinite 

31,600 

Indefinite 

36,127 

12/ S/40 

67,320 

12/30/40 

251,675 

3/ 1/41 

177,098 

5/ 7/41 

47,125 

Indefinite 

40,587 

1/10/41 

65 ,0(K) 

6/ 5/41 

14,175 

Indefinite 

23,855 

Indefinite 

90,930 

Indefinite 

113,228 

2/10/41 

110,897 

11/ 9/40 

101 ,080 

Indefinite 

107,550 

Indefinite 

22,000 

Indefinite 

65,500 

6/28/41 

39,685 

4/ 1/41 

154,384 

12/16/40 

52,276 

Indefinite 

B8I 
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Source of Supply 

Amount 

Delivery 

Date 

Peco Mfg. Corp., Philadelphia, Pa 

f75 ,000 

Indefinite 

295,000 

Indefinite 

Pennsylvania Forge Corp., Philadelphia, Pa 

44,767 

3/ 1/41 


107,060 

12/23/40 


76,250 

Indefinite 

Pressed Steel Car Co. Inc,, McKees Rocks, Pa 

119,832 

12/15/40 

Pullman-Standard Car Mfg. Co., Butler, Pa 

81,590 

1/15/41 

ScoviLL Mfg, Co., Waterbury, Conn 

47,575 

Indefinite 

Struthers-Wells-Titusville Corp., Titusville, Pa 

199,500 

Indefinite 

207,575 

Indefinite 


64,500 

3/15/41 


65,783 

3/14/41 


36,078 

2/17/41 

Taylor-Wharton Iron & Steel Co., Easton, Pa 

129,770 

11/ 2/40 

Tennessee Coal Iron & RR. Co., Birmingham, Ala 

123,739 

3/ 8/41 

(NAVY) 

Allis-Chalmers Mfg. Co., Milwaukee, Wis 

$82,720 

11/10/40 

Aluminum Co. of America, Cleveland, Ohio 

20,690 

1/ 1/41 

35,967 

1/ 1/41 

Bethi EiiEM Steel Co., Bethlehem, Pa 

378,425 

Ijidefinite 

210,000 

1/23/41 


1,066,738 

1/31/42 


97,162 

8/ 1/41 


75,254 

Indefinite 


180,120 

Indefinite 


609,000 

Indefinite 

Camden Forge Co., Camden, N. J 

134,877 

11/ 1/41 

Carnegie-Illinois Steel Corp., Munhall, Pa 

. . . 213,77=: 

2/20/41 

Crucible Steel Co. of America, Harrison, N, J 

468, 45S 

8/31/41 

208, 5. V. 

8/ 1/41 


882,300 

1/ 1/42 


22,1011 

12/10/40 

Erie Forge Co., Erie, Pa 

, . . 60,721 

6/ 1/41 

534,574 

2/ 1/42 

Heppenstall Co., Pittsburgh, Pa 

166,344 

3/ 1/41 

Interna'jional Nickel Co., Inc., Huntington, W. Va 

13,108 

12/26/40 

92,208 

I ndefinite 


45,200 

] ndefinite 

Ladish Drop Forge Co., Cudahy, Wis 

15,912 

I ndt‘ finite 

Midvale Co., Philadelphia, Pa 

12,998 

12/ 1/40 

2,282,820 

2/25/42 


1,879,536 

Indefinite 


22,900 

3/ 9/41 


134,640 

11/ 9/40 

National Forge & Ordnance Co., Irvin, Pa 

62,250 

Indefinite 


504,309 

11/30/41 


17,479 

3/ 1/41 

Pennsylvania Forge Corp., Philadelphia, Pa 

103,217 

2/20/41 

40,118 

2/28/41 


88,730 

2/26/41 

Struthers-Weli s-Titusville Corp., Titusville, Pa 

87,520 

1/26/41 


82,700 

11/10/40 

CDNS AND PABTS 

Bay Tool and Machine Co., Springfield, Mass 

$34,136 

3/ 5/41 

C. H. Cowdrey Machine Works, Fitchburg, Mass 

174,208 

9/20/41 

Charles Fischer Spring Co., Brooklyn, N. Y 

17,128 

12/20/40 
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Driivery 

Soun r of Supply .■imount Date 

General Electric Co , Sclieiiectadv, N. Y ^201,090 5/31/41 

UP,. 552, ’834 11/30/41 

Hadley Special 'looL Co., Inc , Boston, Mass 81,054 1/ 9/41 

Harrington & Richardson Arms Co., Worcester, Mas.s 193,497 8/ 9/41 

Midvale Co., Philadelphia, Pa 428,736 Indefinite 

National Pneumatic Co, Inc., Rahway, N. J 1,412,227 11/15/41 

Saginaw Steering Div., General Motors Corp., Saginaw, Mich. 726,004 6/15/41 

Singer Meg. Co., Elizabeth, N. J 278,875 1/13/42 

United Shoe Machinery Corp , Boston, Ma.ss 1,316^485 2/10/42 

York Safe & Lock Co., York, Pa 71^,198 Indefinite 


nON, STEEL, BBASS, ETC. PBODUCTS 


(WAR) 

American Brass Co., Kenosh.i, Wis Metal iuhiyig 

American Brass Co., Waterbiiryj Conn Copper rotating bands 

American Bridge Co., Ambricl|^e, Pa Gun rni placements 

American Car & Loundry Co., Berwick, Pa Contoon bridge 

equipment 

Parts 

Atlas Powder Co., Wilmington, Di I Starter cartridges 

Baldwin Locomoiive Works, Philadelphia, Pa Gun mounts 

Bethlehem Steel Co., Bethlehem, Pa Demolition bombs 

BRiDGEroR’r Thermostat Co. Inc., Bridgeport, Conn . PraioVir 

Builders Iron Foundry, Providence, R. I Telescope mounts 

Bukgess-Norton Mfg. Co., (ienev. N. Y Bodies 

Chrysler Corp., Detroit, Mich Bomb fuses 

Consolidated Steel Corp , l/rn., l.os Angele.s, C'alif. 

Demolition bombs 

C'orbin Screw Coup., New Biitain, Conn Bomb fuses 

Crucible Steel Co. of America, New York, N. Y Shot 

Diebold Safe & Lock Co., Canton, Ohio Parts 

Henry Disston Son^., Inc., Philadelphia, Pa Arinor plate 


Doehler Die Casting Co., Pottstown, Pa Dir cauing^ 

Enterprise Tool & Ge^R Corp., Detroit, Mich Gears 

A. B. Earouhar Co., Ltd., York, Pa Mortars Mounts 

Eederal Screw Works, Chelsea, Mich Fuse units 

Com ponenis for boo Her 

Charles Fischer Spring Co., Brooklyn, N. Y Paris for rifles 

Fort Pirr Bedding Co., Pittsburgh, Pa Metallic hell links 

Fulton Sylphon Co., Knoxville, lenn buses 

General Motors Corp., Cleveland, Ohio Propelling mathinery 

Grayson Heat Control Ltd , Lynwood, Calif Bomb fuses 

H. Grinton Co., Philadelphia, Pa Telescope mounts 

James Cunningham Son & Co., Rochester, N.Y.Carnagf assemblies 

Karp Metal Products Co., Inc., Brooklyn, N. Y. 

Radio cabinet assemblies 


Lukenweld, Inc., Coatesville, Pa Base rings 

Lund^UIST 'Pool & Mfg. Co., Worcester, Mas.s, . . 'lelescope mounts 


Martin-Parry Corp., York, Pa . ... ^ 

Mattatuck Mfg. Co., Watevbury, Conn 

Mergenthaler Linotype Co., Brooklyn, N. Y 


. .Fin assemblies 
. . . . Battery cups 
Telescope mounts 
Aiming circles 


1^32,966 Indefinite 

21 ,059 indefinite 

11,592 11/30/40 

247,390 Indefinite 

29,580 11/10/40 

20,400 Indefinite 

1,114,454 11/10/40 

2,54.S,095 6/30/41 

188,167 5/26/41 

105,509 6/16/41 

.17,632 12/16/40 

97,079 1/26/41 

109,626 1/29/41 

29,340 2/28/41 

113,236 7/ 5/41. 

27,^80 1/ 1/41 

1,424,089 4/3/41 

68,006 7/ 1/41 

.50,087 1/ 7/41 

52,012 2/28/41 

128,459 Indefinite 

32,622 4/17/41 

S'), 79.5 12/30/40 

17,128 12/20/40 

419,200 12/31/41 

101,991 7/26/41 

2,317,857 Indefinite 

98,092 5/19/41 

17,961 12/ 7/40 

62,856 12/22/40 

20,461 2/26/41 

39,504 2/10/41 

105,710 2/25/41 

39,240 11/ 3/41 

10,232 Indefinite 

12,380 Indefinite 

545,591 1/14/42 

128,953 10/26/41 
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Source of Supply 

National Pneumatic Co., Rahway, N. J Mortars and mounts 

Oliver Iron & Steel Cori*., Pittsburgh, Pa Lifting plugs 

Parker Appliance Co., Cleveland, Ohio Adapters 

Peco Mfcl Corp., Philadelphia, Pa Nose plugs 

Philco Corp., Philadelphia, Pa Fuses 

Remington Arms Co., Inc., Bridgeport, Conn Ammunition 

Remington Arms Co. Inc., Bridgeport, Conn. Percussion assemblies 

Revere Copper & Brass, Inc., Rome, N. Y Battery cups 

Revere Copper h Brass, Inc., Baltimore, Md Hard hands 

Russakov Can Co., Chicago, III Practice bombs 

ScoviLL Meg. Co., Waterbury, Conn Primer bodies 

Primer bodies 

Seth Thomas Clocks, Thoniaston, Conn Fuse parts 

Standard Pressed Steel Co., Jenkintown, Pa Heads for pruner 

Bullet cores 
Components for primers 

Standard Steel Works, North Kansa.s City, Mo.. . .Box assemblies 
Struthers-Wells-Titusville Corp., Titusville, Pa. . . .Breech rings 

Thompson Products, Inc., Detroit, Mich Fuse adapters 

Tophams, Inc., Washington, D. C Pontoon bridge equipment 

Treadgear Co., Richmond, Va Practice projectiles 

Variety Aircraft Corp., Dayton, Ohio ^tand assemblies 

Vega Airplane Co., Burbank, Calif Trainer assemblies 

Waltham Watch Co., Waltham, Mass Fuse parts 

Wf.stclox, Div. of General Time Instrumenis C'orp., La Salle, 

ill Fuse parts 

Fuse parts 

Western Cartridge Co., East Alton, 111 Cartridge 

Wright Machine Co., Worcester, Mass Body plugs 

\'ork Safe &: Lock Co., York, Pa Fuse setters 

Gun carriages 


Cradle assemblies 

(NAVY) 

WiLiJAM R. Bootz, Evansville, Ind Practice bombs 

Camden Forge Co., Camden, N. J Training circle racks 

Carnegie-Illinois Steel Corp., Pittsburg, Pa Steel plates 

Carnegie-Illinois Steel Corp., Munhall, Pa Steel plates 

Doehler Die Castings Co., Pottstown, Pa Miniature bombs 

Practice bombs 

Dravo Corp., Pittsburgh, Pa Caissoyi 

Edwards Mfg. Co., Cincinnati, Ohio Practice bombs 

Practice bombs 

Fairbanks Morse & Co., Beloit, Wis Propelling machinery 

General Motors Corp., (Cleveland Diesel Engine Div.) Cleveland, 

Ohio Propelling machinery 

Howard Foundry Co., Chicago, 111 Protecting cap assemblies 

Lukenweld Inc., Coatesville, Pa Carriage slides 

McKiernan-Terry Corp., Harrison, N. J Winches 

Midvale Co., Philadelphia, Pa Slides 

Mitchell Metal Products, Inc., Cleveland, Ohio 

Extractors for cartridge cases 

National Forge & Ordnance Co., Irvine, Pa Propeller shafts 

Norris Stamping & Mfg. Co., Los Angeles, . Ammunition boxes 

Pollak Mfg. Co., Arlington, N. J Ammunition boxes 

Aluminum containers 


Amount 

Delivery 

Date 

^10,312 

6/ 1/41 

16,727 

12/31/40 

10,987 

Indefinite 

23,287 

Indefinite 

133,485 


655,774 

12/31/40 

55,000 

3/ 1/41 

15,750 

Indefinite 

20,290 

Indefinite 

117,300 

1/26/41 

232,500 

Indefinite 

43,500 

Indefinite 

36,825 

Indefinite 

65,730 

Indefinite 

304,800 

6/221^1 

42,251 

Indefinite 

19,468 

Indefinite 

23,166 

12 /5/40 

121,282 

Indefinite 

41,128 

Indefinite 

99,855 

Indefinite 

177,500 

10/28/41 

63,550 

1/24/41 

16,619 

Indefinite 

185,299 

3/13/41 

46,365 

Indefinite 

454,798 

5/ 1/42 

10,399 

Indefinite 

122,132 

7/14/41 

794,300 

5/ 1/41 

829,500 

5/30/41 

57,050 

11/ 2/40 

)514,012 

4/ 2/41 

137,500 

6/ 1/41 

496,620 

Indefinite 

4,702,240 

5/31/41 

15,100 

12/ 7/40 

19,140 

12/27/40 

574,800 

Indefinite 

79,166 

3/ 9/41 

53,100 

1/13/41 

1,435,360 

Indefinite 

1,358,159 

Indefinite 

92,097 

4/15/42 

60,948 

Indefinite 

16,448 

11/27/40 

320,200 

Indefinite 

28,350 

4/15/42 

70,275 

11/ 6/40 

335,524 

10/ 1/42 

16,500 

Indefinite 

28,500 

4/15/41 
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So an c of Supply 


1 REsstD S'l EEL IanJv CV)., cst Allis, Wis Afterbody shells 

Remington Arms Co,, Inc., Bnd^^cport. Conn Cartridges 

Russakov Die Castings Co., Chicago, 111 I^ractiic bombs 

Shenango-Penn Moed C(^ , Diner, Ohio Fropellcr sleeves 

Stewart Warner C(>rp., Chicago, 111 Steel bodies 

SiRUTHERs-\\ ET Ls- 1 iTusviLi e Coriv, litusvillcN Pa Crankshafts 

Ireadwell Pngineerim; Co, Laston Pa Cun saddles 

WiDAN Met.m. ( ioods Co., (jar\M)ocl, N. J Muihine gun mounts 

\ ORK Sai-E &: l.ocR C o., ^ oil:, l\i Cun mounts 


HAVAL VESSELS (NAVY) 

Bath Iron Works Cort., Bath, .Maine Destroyer 


Bethj.ehem Steei. C'o., (Juincy, Mass Light rruher 

Aircraft tarricr 

Kj.ec’jutc Boat Co., Choron, C^hui Suhmarinr 


I' EntRM Sii iriuTi niN(. \ 1 )r\ Dock C'o , Keai ny, N. J. . . 


Light Cl u iser 
Light (rui.\er 

HkiGINs Industries, Inc., New Oilcans, La Boats 

Surf boats 

Robert Jacob, Inc., City Island, N. V Harbor tugr 

l.iviNGSToN Shipbuilding Co., Oranj^e, Texas. . . .Surf landing boats 
Luders Marine Constr. Co, Stamfoid, Conn Harbor tugs 

Newport News Shipbujiding k Drydock C'o., Newport News, 

Aircraft carrier 

New'^ York Shipbitj din(. Cokp., C^miden, N. J Light cruiser 


Cru i fcrj 
Repair \h\p 

ON-CARRIAGE PARTS 

Eci.ipsi; Aviation Div., Bendix Avivmon Cohi*., BL-ndix, \ j 

PUMP ASSEMRLIES (WAR) 

Pump Knuineehinc- Service Corp , Cleveland, Ohio . 


A ntou nt 

i?24,87(. 
44,120 
71 ,400 
15,. 172 
3.1,9.50 
16,950 
36,850 
59,197 
59,846 


S4,8'»8,000 

4.813.000 
4,813,0(X) 
4,898,0(K) 

11,695,000 
11 ,695,000 
Indefiniic 
7 ,957,CK)() 

2.957.000 

2.957.000 

2.937.000 

2.937.000 

2.9.17.000 
2,797,(K)0 

4.895.000 

4.895.000 

5.277.000 
5,277,000 

12,226,(KI0 

12,226,000 

850,406 

57,896 

417,690 

118,824 

397,(K)0 

21,800,000 

17,990,000 

17.990.000 

17.580.000 
17,SR0,(KK) 
13,997,0(K) 


/267,491 

14,860 

19,5(K) 

43,331 


{123,400 

26,605 

36,066 


Drl ivery 
Date 

Indehnite 

Indefinite 

1I1CSI^\ 

11/21/40 

Indefinite 

11/16/40 
Indefinite 
12 /9/40 
Indefinite 


12/12 /dl 
6/15/41 
H/15/41 
lin/Al 

12/ 2/40 

iiniM 

sinin 

7/15/41 

9/15/41 

11/15/41 

5/15/41 

6/15/41 

8/15/41 

2/12/42 

4/25/42 

12/30/40 
12/31/40 
1/30/41 
11/20/40 
7/ 1/41 

inojAi 

3/23/43 

b/niAl, 

4/ 1/42 


Indefinite 

Indefinite 

11/ 6/41 


J ndefinite 
Indefinite 
12/23/40 
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Sotircg of Supply 


Amonnl 


(WAR) 

American Cork Co., Lancaster, Pa 

Babcock Printing Press Corp., New London, Conn. 

J. C. Beaird Corp., Shreveport, La 

Bethlehem Steel Co., Bethlehem, Pa 

Budd Wheel Co., Detroit, Mich 



Chevrolet Motor Div., General Motors Corp., Detroit, Mich. 

Chrysler Corp., Detroit, Mich 

Continental Gin Co., Birmingham, Ala 

Darling Valve & Mfg. Co., Williamsport, Pa 

General Iron Works Co., Denver, Colo 

General Railway Signal Co., Rochester, N. Y 

Key Co., East St. Louis, 111 

Kingston Products Corp., Kokomo, Ind 

Line Material Co., Milwaukee, Wis 

Minneapolis-Moline Power Implement Co., Minneapolis, Minn . 

Motor Wheel Corp., Lansing, Mich 

Murray Co., Atlanta, Ga 

New York Air Brake Co., Watertown, N. Y 

W. C. Norris Mfg. Co., Inc., Tulsa, Okla 

Omaha Steel Works, Omaha, Neh 

Pullman Standard Car Mfg. Co., Butler, Pa 

Stockham Pipe Fittings Co., Birmingham, Ala 

U. S. Machine Corp., Lebanon, Ind 

Henry Vogt Machine Co., Louisville, Ky 

Wheland Co., Chattanooga, Tenn 


J581,311 

183,131 

108,919 

26,344 

589,446 

193,257 

375.996 
259,266 
447,037 
206,558 

1,737,000 

1,198,393 

100,850 

110,616 

72,521 

58,902 

115,455 

112,560 

164,205 

45,062 

104,432 

141,142 

67,108 

91,206 

79,552 

76,689 

161,658 

171.997 
69,937 
35,155 

185,165 

66,758 


TRACTOB-TBDCKS 


Allis Chalmers Mfg. Co., Milwaukee, Wis ^512, 346 

684,063 

Auto Sales & Service Co., Ardmore, Pa 393,652 

Biederman Motors Corp., Cincinnati, Ohio 124,582 

Caterpillar Tractor Co., Peoria, 111 137,456 

International Harvester Co., Chicago, 111 2,272,500 


TBOCKS 


American Bantam Car Co., Butler, Pa $173 ,070 

Corbitt Co., Henderson, N. C 1,396,664 

101,526 

Diamond T Motor Car Co., Chicago, 111 3,249,414 

Fargo Motor Corp., Detroit, Mich 11,650,985 

929,265 

General Motors Corp., (Chevrolet Div.) Detroit, Mich 549,213 

Heil Co., Milwaukee, Wi.s 117,515 


Delivery 

Date 


ilieiii 

iliilM 

6/19/41 

niui^ 

4/30/41 
1/13/41 
1/15/41 
3/17/41 
2/10/41 
1/ 6/41 
4/28/41 
2/ 8/42 
6/ 8/41 
3/ 9/41 
stni^i 
3/17/41 
9/ 1/41 
1/ 6/41 
3/ 1/41 
12/18/40 
8/ 3/41 
6/21/41 
1/ 2/41 
11/13/41 
3/ 3/41 
10/10/41 
11/30/41 
3/ 5/41 
5/ 8/41 
12/ 3/40 
8/ 4/41 
1/ 9/41 


4/17/41 
12/20/41 
4/ 8/41 
11/29/40 
11/22/40 
4/17/41 


Indefinite 
1/ 4/41 
Indefinite 
12/28/40 
1/25/41 
12/26/40 
Indefinite 
Indefinite 
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Srnrrrt’ of Supply 


Jviov Hi 


Delivery 

Date 


Marmon-Herrington Co. Inc., Indianapolis, Ind 

Pressed Steel Car Co. Inc., Pittsburgh, Pa 

Yellow Truck k Coach Mkc. Co., (General Motors Truck & 
Coach Div.) Pontiac, Mich 

(NAVY) 

International Harvester Co., Inc., Fort Wayne, 1ml 

Marmon-Herrington Co., Inc., Indianapoli.s, Ind . . . 


J?27,060 11/10/40 

16,344 12/26/40 

2,-';iO,3.‘;7 1/20/41 

12,917,671 12/31/40 

402,790 Indefinite 


$33,460 11/30/40 
7.S,400 12/23/40 
90,464 12/13/40 


OTIEB TBANSPOBTATION EQDVIIEIIT 


(WAR) 

.Vmi KicAN Car &: Foundry C’o , New York, N. \ tuitkj 

Baldwin Locomotive Works, Eddvstone, Pa. 

Wheel axle aj senihhes 

Barnard Aviation E^uip. Co. Inc., Wilkes-Barre, Pa. 

Cannon mount assemblies 

Bendix Aviation Corp., (lYllpsc Aviation Div.) Bendix, N. J. 

Starter assemhr.es 
Paris for generators and starters 
Starters 

Edward C. Budd Mpu. Ctj., Philadelphia, Pa JCvi^ panels 

Cln'iukv Boat Co. of Manistee, Manistee, Mich Boats 

Douot as AircRalt Co., Inc , Santa Monica, Calif. 

Gun sight assemblies 

Eeder\l Motor d'lUJCK Co , Detroit, Mich Irnek parts 

IlEiL Cu., Milwaukee, Wis Trailers 

Indian Motor Cycle Co., .Springfield, Mass.. . /’or/j /or motorcycles 
I. INK Avi.\tion Devices, Inc., Hinghamton, N.Y..7raiTirr assemblies 

Mack Meg. Core., Allentown, Pa Trans fortation auxiliaries 

Standard Steel Works, Ncutli Kansas City, Mo Adapters 

Steel Products Engr. Co , Springfield, Ohio 

Eutiine adapter cychnders 

Trailer Co. oe America. Cincinnati, Ohio Trailers 

White Motor Co., Cleveland, Ohio 

(NAVY) 

Bhs,.,x l'Kc,„ucr.s U.v,, l)«mx Av.xrmN CoKP., S™ it 

Landing gears 
Carburetor ajsemblies 


I Edward Bolicti, Phdadelphia, 1 a — 

H Addison Bowie, Wa.shingron, D. C Motorcycle parts 

C„/r: BPO.,»a bo. I«c., Calif. 

Dop.ev Bros., V . S>«r.pr< 

Eclipse Aircraft Div., Bendix, IN. J . . 

Gexerai Motors Core., Clc.lal.d, 01., 0. . . /’rpfWI.RJ morWr, 

Pioneer teTROMEAT Co. Inc., Bendix, N. . .. .T/Wccf.rii 

llONEERiaNSi Core., Cleveland, Ohio Pamfs 

Pump Fngineering .'^e . „ . . hi,ht 


Trailers 

Starters 

Propelling machinery 
Altimeter parts 


Bump Tncineerino Ohio Propeller hubs 

Steel VVhitney Aircraft Div.) Ea.st Hart- 

United Aircraft C OK ‘ Aircraft magnetoej 

ford, Conn • ■ ■ • „ ]..CrankshaJt assemblies 

Wright Aeronautical Corp., l atcr.son, j 


O CTO B E R 


/6,OS.s,25l 

11,496,951 

13,140 

17..‘;82 

191,836 

25,148 

14,220 

43,204 

114,359 

115,000 

Indefinite 

8.32,330 

Indefinite 

509,182 

82,860 

18,750 

19,7.50 

40,780 

5,412,936 


$55,629 

17,757 

25,537 

12,070 

34,096 

11,850 

14,510 

43,614 

2,056,250 

103,635 

11,339 

16,330 

24,725 

36,514 


1/13/41 

4117141 

Indefinite 

2/20/41 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

IiulcRniie 

Indefinite 

1/15/41 

Indefinite 

Indefinite 

6/23/41 


Indefinite 

Indefinite 

Indefinite 

11/23/40 
2/ 5/41 

Indefinite 

12/ 9/40 
Indefinite 
Indefinite 
Indefinite 
Indefinite 
Indefinite 

11/26/40 

Indefinite 

887 




Source of Supply 

■ISCELUNEODS EQUIPMEHT 


Hausch J.oMTi Optical Co , Rochester, N. V. . . . Telescopic sights 

Octants 
Spotting instruments 

Bendix Aviation Core., Pioneer Tnstruinent Div., Bendix, 

N. J . Driftmeter asiemblies 

Cambridge Instrument Co., Inc., New York.. .Indicator assemblies 

Cummings Machine Works, Boston, Mass Range quadrant 

Eastman Kodak Co., Rochester, N. timing circles 

Iairchii.d Aviation Corp., Jamaica, N. Aircraft cameras 

.'Hrcraft cameras 
Aircraft cameras 

General Electric Co., Schenectady, N. Y Sighting systems 

W. & L. E. (iURLEV, Troy, N. Y Izimuth instruments 

Keuefel &: Lsser Co, Hohoken, N. J Height finders 

Height finders 
Height finders 


Kollsm.vn Instrument Co., Inc., Elmhurst, N. Y. 

Air speed indicator assemblies 
Indicators 
Altimeter aacmbliei 


W. L. Maxon Corp., New York, N. Y Quadrant! 

Mergenthaler Linotype Co., Brooklyn, N. Y Telescopes 


Range quadrants 

Minneapolis-Honeywell Regulator Co, Minneapolis Sight: 

Pioneer Instrument Co. Inc , Bendix, N. J . . Andicator assemblies 

Driftmeter assemblies 

Precision Meg. Co., Philadelphia, Pa Telescope mounts 

Safety Car IIeatinc; & Lighting Co., New York, N. Y. 

Sighting equipment 

Spencer Lens Co., Buff alo, N. Projector and accessories 

Azimuth instrument 

Sperry (Nroscope Co., Inc , Brooklyn, N. Y Sound locators 

Gyroscope test apparatus 
Parts for Searchlight 
Theodolite 

Tuthill Pump Co., Chicago, 111 Quadrants 

Variety Aircraft Corp., Dayton, Ohio Tclorus assemblies 

David White Co., Milwaukee, Wis Theodolite 

(NAVY) 


Keuffei. k Esser Co , Hohoken, N. J Theodolites 

Kollsman Instrument Co. Inc., Elmhurst, N. Y ..Aircraft compasses 

Aircraft altimeters 
Air speed indicators 
Tachometer generators 

Bendix Aviation Corp., Bendix, Pioneer Instrument Div., 

N. J Aircraft accelerometers 

Aircraft octants 
T urn and tank indicators 
Aircraft indicators 
Generators 

Spencer Lens Co., Buffalo, N. Y Telescopic alidades 

Spencer Lens Optical Co., Rochester, N. Y. . . . Telescopic alidades 

Sperry Gyroscope Co. Inc., Brooklyn, N. Y Gyros 

Gyros 
Automatic pilot 


A mount 


(WAR) 

}5109,322 

112,3.30 

45,926 

50,000 

11,375 

51,587 

104,411 

468,757 

10,626 

509,941 

51,-794 

255,312 

887,716 

718,727 

542,082 

32,830 

39,771 

83,350 

105,589 

99,557 

797,664 

45,309 

114,400 

573,990 

68,120 

129,938 

31,299 

43,838 

2,1.54,260 

14.400 
18,279 

17.400 
41,513 
15,566 
39,650 


$14,960 

12,831 

96,152 

19,950 

38,972 


Indefinite 

227,075 

41,580 

29,767 

46,900 

40,596 

58,220 

201,600 

216,000 

950,136 


Delivery 

Date 


5/19/41 

1/24/42 

8/ 2/41 
Indefinite 

5 6/41 
4/ 6/41 
7/28/41 
Indefinite 

If IJM 
Indefinite 
12/31/42 
Indefinite 

1/ 1/42 


Indefinite 
Indefinite 
Indefinite 
10/25/41 
IfiGfil 
1/14/42 
6/ 1/41 
Indefinite 
6/20/41 
3/31/41 

6/ 2/41 
Indefinite 

ifum 
1/31/42 
1/20/41 
1/14/41 
Indefinite 
12/16/40 
1/18/41 
1/ 9/41 


S,/28/41 

Indefinite 

Indefinite 

Indefinite 

1/13/41 

Indefinite 

Indefinite 

Indefinite 

Indefinite 

12/28/40 

7/22/41 

Indefinite 

Indefinite 

Indefinite 

Indefinite 
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Straight-Shank Drill Standards 


AMERICAN STANDARDS ASStXIIATlON 
has approved standards for straight- 
shank twist drills. It is intended to 
establish (1) American standard 
practice for terminology and defini- 
tions of such drills, (2) the preferred 
diameters of straight-shank drills 
varying in diameter from 0.0156 to 
0.500 in., and (3) the corresponding 
drill length and flute lengths. The 


standard was sponsored by the 
A.S.M.E., S.A.L., and the National 
Machine Tool Builders Association. 

The standard covers a siiffinent 
number of drill diameters lo provide 



- Break corner 


suitable pencnlages of screw thread 
depth in lapped holes for different 
conditions pertaining to ea:h thread 
size in the American Standard Course 
and the American Standard Fine 
Screw Thread Scries within the range 
of the drills specified. 

Terminology and Definitions 

Dull An end-cutting tool which 
consists of a shank, neck, body, and 
point. The neck is omitted on .some 
sizes. 

BoJ) - That portion extending 
from the shank or neck to the outer 
corners of the cutting lip. 

Sh.vfl That pari of the drill by 
which it IS held and driven. 

Nt'ik — The diametrically relieved 
portion between body and shank. 

— The Hat end of the shank, 
intended to fit into a driving slot in 
the drill holder or socket. 

Po/Nf The cutting end of a drill, 
made up of the ends of the land and 
the web forming the lip, usually, it is 
lOLighly conical in form. 

0/ t‘i-All Length- The length from 
the shank end to the outer corners of 
the cutting lips, It does not include 
the conical cutting point. 

B'h/fi' Leu I'll)- d'he distance from 
the outer corners of the cutting lips 
to the extreme back end of the flute. 

Llute\ The helical oi straight 
grooves cut or foimed m the body of 
the drill to provide cutting edges, to 
permit removal of chips, and to allow 
(utling fluid to reach the edges. 

Laud The periphery of that por- 
tion of the drill body not cut away 
trom the flute. 

MiUi^iu- That portion of the land 
vhich is not cut away to provide 
clearance. The margin forms the full 
diameter of the drill. 

Body Djaiueter Cieaiauce That 
portion of the land that has been 
cut away so it will not rub against 
the walls of the holes. Sometimes 
called tlic "land clearance." Its pur- 
pose is lo reduce friction. 

C'Larame D/auieler The diameter 
of the relieved portion of the drill. 

W'c'h — The central portion of the 
body tliat joins the lancL The extreme 
end of web forms the chisel edge. 

W'eh Thickuew -The minimum 
thickness of the web at the point. 
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Straight-Shank Drill Standards 


unless another local ion is indicated. 

Wt^h Th'nini}?^ The operation of 
reducing the web thitkness at the 
point to reduce drilling thrust. 

Chisel Ed^c -Thi: edge at end of 
web that connects’ cutting edges. 

The rutting edges of the 
drill extending from the chisel edge 
to the periphery. 

Hehx An^le The angle which the 
leading edge of the land makes with 
the axis of the drill. The helix angle 
is identical with the rake angle o( 
the cutting eilges at the periphery of 
the drill. A straight flute drill would 
have no helix angle. 

Rake An {I n Relal/nu In \Y oik) 

The angle between the leading 


edge Oi the land and the axis at tlie 
drill point. 

PfNNt A>/[^le-~ l])c angle included 
between the lips, 

L/p Ri-l/t j An^U — 'rile angle meas- 
ured belween a tangenl at the surface 
back ol the cutting edge at the peri- 
phery and a line at right angles to 
the axis of (he drill. 

CfN.\ehEd i^e Afii^le {Ct n/tr Anifle) 
d’he angle included between' the 
chisel edge and llie c lilting edge as 
seen from the end of ihc drill. 

Bad la per {LoNi>/l/iJ/Nal ReUej) 
Drills arc usually made sliglitly 
smaller in diameter at the shank end 
than at llie j’loint; this is knciwn as 
hack taper. 


A.\/i 1 he longitudinal ccaiter line 

Ihroiigii the drill. 

Kind of Shank 

S/ra/^{'h/-S/ia/d^ l)rill.\ Drills hav- 
ing cylindrical shanks. Tdic shank may 
he the same or ol a dillerent diameter 
Irom that ol the body of the drill. It 
may bc^ made w ith or without ilriving 
tlats, tang or grooves. 

1 apvr-Shank DivV/iDrills having 
conical shanks suilalde for direct fit- 
ting into tapered holes in drilling 
machine spindles or driving sockets. 
The tapered shanks generally have a 
driving t.ing. 

Taper S< ''are-shank I )rill\ Drills 
having tapered shanks with four flat 
sides lor lit ting ralihets and braces. 

Number of Flutes 

ISiN-l'lnlt yh///,i These are the 
conventional drills used for originat- 
ing iioles. 

Sinxle-Elnfe Drill \ Drills used 
pruiLipally lor dulling wood and 
other soft suhstances. 

I'hi'i e-Elnfi l.hilh {Core Drills)- 

'rhese drills are used lor enlarging 
and finishing holes. Tliey will not 
originate holes hecause they do not 
have cutting edges at the center. 

E(/Ni Thite /)i77/.i Tliese drills arc 
interchangeahly used witli three-flute 
drills, d'hey are ol the same l onstruc- 
tion as three-flule drills. 

Rotation 

R/j^hi-Uand Drill \ 'I'he great ma- 
jority of drills are made hight-iiand” ; 
that is, when looking toward the 
point willi the shank extending away, 
they must be rotated in a counter- 
clockwise direction. 

Lejf-ITii/d Drill.] These drills are 
made to cut wiien rotated in a clcK'k- 
wise direction; tliey are not used 
extensively. 

Oil Holes 

Some drills liavc holes through the 
solid metal or webs extending to the 
cutlirig lip. Holes may extend through 
the entire length of the drill or only 
through the body length. 

Other drills have oil channels ma 
chined in the webs and covered. This 
type of drill is usually made in sizes 
larger than 2\ in. 


J>niiriisi„iis jor in. duinu lcr (hills 



New Lengths 

Conventional Lengths 

Diameter 
of Drill 

Regular Series 

Long Series 

Jobber’s or 
Sh..-rt Series 

Taper or 

Long Series 


Over-All 

Flute 

Over-All 

Flute 

Over-Al 

Flute 

Over-All 

Flute 


Length 

Length 

Length 

Length 

Length 

Length 

Length 

Length 

A 

B 

C 

B 

C 

B 

C 

B 

C 

0 2500 

4 V 2 

3'/8 

6 '72 

4 Vic 


23/4 

6>./9 

4 

0 2520 

4 Vz 

3% 



4 

2 Vb 


0 2570 

4 V 2 

3Vb 



4 Vb 

2/8 



0 2610 

4 V 2 

3% 



4 Vb 

2M 



0 2656 

4 Vz 

3V» 

6'/2 

4 V 16 

4 Vb 

2 78 

6 >4 

4 

0.2720 

41/2 

3 Vb 



4Vb 

2 78 



0.2770 

4 V 2 

3% 



4 Vb 

2 



0 2812 

43/4 

3% 

6 3/4 

4 Vz 

4 Vi 

2 31/, 2 

6 >4 

4 

0.2854 

43/4 

3 3/b 



4 V 4 

3 



0 2913 


3% 



4 V 4 

3 



0.2969 

43 ^ 

3 3/b 

6 3/4 

41/2 

4 3/8 

3 3,^2 

6 3/9 

4 >/,B 

0.3020 

434 

3% 



4y9 

3 7b 



0.3071 

434 

33/8 



43/8 

3V» 



0.3125 

5 

aVa 

7 

4>V,6 

4 Vz 

33/6 

6 3/h 

4 >716 

0.3160 

5 

35/8 



4 i/z 

2 Vi 



0.3230 

5 

35/8 



4 Vs 

3 V,e 

6 '/z 


0.3281 

5 

35/8 

7 

4'Vi6 

4 Vb 

3 7,6 

0.3320 

5 

3 5/b 



4 3/4 

3 ViG 



0.3390 

5 

3 6 /g 



4 ^ 

a 7,6 



0 3437 

5% 

3% 

7V4 

4 f Vl6 

4 3/4 

3 > 3/32 

fi 1/2 

4 '/b 

0 3480 

5 V 4 

3% 



4 Vb 

3 Vz 



0.3543 

5 V 4 

37/9 



4 78 

3 ' V :i2 

6 3/4 

4 '1/4 

0 3594 

51/4 

3 78 

7 V4 

4 >5/16 

4 7b 

3 >732 

0.3680 

51/4 

37/9 



5 

3 Vb 

6 3/4 

41/4 

0.3750 

5% 

41/8 

7'V9 

5 Vb 

5 

3 Vb 

0.3860 

5 % 

4 Vb 



5 Vb 

33/4 


43/8 

0.3906 

5% 

4V8 

7% 

6 Vb 

5 Vb 

3 3/4 

7 

0 3970 

5% 

4 Vb 



5 Vb 

3 3/ 4 


43/8 

0.4062 

5 Vb 

5% 

4 Vs 

7 Vb 

S'i/b 

5 V 4 

3 ^Vaz 

7 

0.4219 

4% 

7 Vb 

5% 

53/8 

3 3732 

7 >/4 

4 Vb 

0.4375 

6 % 

4 Mg 

fl V« 

5 Vie 


4 >/l6 

7 V4 

45/8 

0.4531 

6 vl 

4 V 16 

8 Vb 

5 V 16 

5 % 

4 -Vi 6 

7 >/z 

4 7b 

0.4687 

0.4844 

0 5009 

6% 

6Vb 

6% 

4 V 16 

4 V 16 

4 V,r, 

8Vb 

8 Vb 

8% 

5Vi6 

5 V 16 

5 Vifi 

5 3/4 

3 7b 

6 

4 V 32 

4 '3/3, 

4 >/, 

7 '/z 
73/4 

7 3/^ 

4 Vb 

5 
.5 
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DEPENDABILITY 


NEW BRITAIN Chuckers have been engineered and developed with the para- 
mount objective of retaining initial accuracy throughout continuous production 
on the toughest jobs. 

Exclusive Features, incorporated for PERMANENT ACCURACY, and ample 
rigidity for the heaviest cuts assure dependable performance at the maximum 
efFiciency of modern cutting tools. 

NEW BRITAIN-GRIDLEY 


MACHINE DIVISION • 
NEW BRITAIN 


THE NEW BRITAIN MACHINE CO. 
• CONNECTICUT 



MODEL 675 


6 SPINDLES 

7 1/2 INCH CHUCKS 



.■lUjiJMia'ine of CjTMn^BfllS'ix and Eiiht Spindles to lDyB'~ii! rFnir I 



EDITORIAL 


No Bottleneck Here 


TO SAY THA I an industry is a Jefenst* bottle 
neck these days is like pointint; an aetusin^ finger 
at a person and saying convicted.” 

That s why we strinigly resent the statement 
that the machine t(K)l industry is a bottleneck. 
For it isnT. 

True, the industry is sold out months ahead. 
Truc, if it falls down on its jc;b, the defense pro 
gram will be gravely delayed. But it hasn't fallen 
down on its job. Mr. Knudseii, among others, has 
publicly testified that the machine tool industry 
”is cooperating 100 per cent.” 

We’ll w^ager that the industry, despite the un- 
precedented burden on it, will be able to furnish 
machines just about as fast as the munitions 
makers can take them. 

If that is done, however, it is necessary that 
machine tool customers do some intelligent plan- 
ning and that they view^ matters from the national 
interest as well as from their individual selfish 
standpoints. 

Does this sound vague.'" Well, let’s be specific. 
What good is served if Wright Field or any other 
military or naval establishment should order ma- 
chine tools w'ithout having an immediate de.stina- 
tion for them and then refuse to release them to 
an airplane maker who badly needs them at the 
moment? What good is served when the British 
take delivery on machines w'hich are warehoused 
pending a decision as to their use, when the same 
machines could be put into immediate production 
elsewhere? VC^hat good is served when an iiirplanc 
engine company demands prompt delivery of ma- 
chine tools to a plant as yet unbuilt.'^ 


It's the old ‘bird-in-the-hamr’ philosophy at 
work. Don’t let anything go that you can get your 
hands on, because you may not be able to secure 
the same thing later on when you need it. It’s the 
same sort of thinking that sends housewives out 
to stock up on sugar when it appears sugar may 
be a little hard to buy. 

But if it is going to be every man for himself, 
It will be too bad for the defense program. That 
kind of thinking will d(^ irreparable harm. 

I.et’s look at the inattn' .sensibly. Take a ccmi- 
pany tooling up to make tanks, for example. In- 
stead of insisting that all of its $10,000,000 of 
machine tools be in place before production starts 
rolling in a big way, why wouldn’t it be a good 
idea to begin manufacture as soon as enough ma- 
chines have I'leen delivered to put together a line? 

Inevitably errors will crop up. A certain machine 
set-up may be wrong or may need modification. 
Some cutting tools may have to be changed. A 
new' coolant may be necessary for a particular 
operation. Changes in sequence may be advan- 
tageous. As these "bugs ’ are removed, more ma- 
Lhines are being delivered and by the time opera- 
tions are running smoothly, everything is in. 

At best, tooling for defense can move only so 
fast. If we can do in two years what Hitler took 
seven years to do, that wdll be a record in itself. 
Ami the machine tool industry can perform its 
part in this program if it maintains its present 
pace. 

As Boss Kettering has said, and Mr. Knud.sen 
repeated recently, "Two hens sitting on a nest 
won’t produce eggs in half the time.” 
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6AGINB BUSINESS 

Industry begins to feel full impact of the defense program. User 
cooperation needed to place machine tools where they will do 
most good. British orders swell large outlay f6r armament. 


Mochint Tools — More and more 
Hie industry feels Ihe pressure of the 
defense program. Munitions tontrae- 
tors are getting orders for tanks, guns, 
shell and other armament items, and 
in turn are estimating their machine 
tool requirements. Four projects taken 
on by automobile companies will need 
equipment totalling m excess of 
$100,000,000. These projects include 
machine guns by General Motors, 
Pratt & Whitney engines by Ford, 
tanks by Chrysler, and Rolls Royce 
engines by Packard. In addition, 
machine tools valued at $20,000,000 
will be needed by Wright Aeronauti- 
cal for its new Cincinnati plant and 
for main subcontractors supplying 
parts to Cincinnati. Delivery of ma- 
chine tools to defense contractors 
who need them immediately will be 
expedited if buyers will resi.st the 
temptation to demand their machine 
ahead of the date when they can be 
put to work. In several important 
instances madiine tools have been 
warehoused pending installation when 
they might advantageously have been 
operated immediately somewhere else. 
If an orderly time-table is set up to 
conform with actual needs, machine 
tool builders are confident that they 
can handle defense orders without 
serious delay. The industry is now 
producing on the basis in excess of 
$450,000,000 a year, and will be 
above a $500,000,000 rate before 
long. 

Farm Equipment and Tractors 

Tractor manufacturers are now receiv- 
ing some sizable defense orders. J. I. 
Case has been awarded a contract for 
155-mm. shell valued at $4,634,000. 
International Harvester will forge and 
machine 75-mm. shell at its Milwau- 
kee works on a recent order of ap- 
proximately $1,000,000. The de- 
mand for industrial tractors continues 
to be good but can be handled along 
with the armament orders without in- 
terference. 

Railraad Equipment — Buying or- 
ders are now being placed for next 
year’s delivery as the added demand 
for defense items is also being felt by 
manufacturers of railway equipment. 
Coni rads for forgings have been let 


to the American Forge Division, of 
the American Brake Shoe &: Foundry 
Co,, American Locomotive Co., and 
others. Several of Pullman-Standard ’s 
plants are in receipt oE orders during 
the past lew weeks. Infantry weapons 
costing $838,150 are to be manufac- 
tured at the Hammond plant, $638,- 
150 for motors, $1,134,000 for artil- 
lery ammunition components at the 
Butler Division. Orders for track ma 
terials arc beginning to come in for 
next year. The New York Central 
ha.s ordered $6,650,000 worth. South- 
ern Railway has ordered 35,000 Lons 
of rail and the Rock Island railroad 
has authority to buy $3,075,000 
worth of track material. 

Munifious — The British have placed 
large orders for tanks with Pullman- 
Standard and with Baldwin Locomo- 
tive Works Continental Motors is 
understood to have an order for en 
gines totalling $20,000,000 for these 
tanks, and John Inglis Co., Toronto, 
will furnish Bren machine guns for 
them. Negotiations arc now on for a 
contract covering transmissions for 
the tanks. International Motors is be- 
lieved to have secured an order to 
make more tank transmissions though 
not for this British contract. One of 
the biggest problems confronting the 


government is the production of small 
arms ammunition and machine guns 
nece.ssary to arm tanks, aircraft and 
other mobile equipment to be built 
during 1941. Shell contracts are being 
let in increasing volume by the Ord- 
nance Div. of the War Department. 

Aircraft — Preliminary studies for 
American air and fleet bases on Brit- 
ish island.s in the Atlantic show that 
at least $500,000,000 will be required 
to build them. Around $70,000,000 
will be needed for the base at 
Trinidad alone. Extensive dredging, 
wharves, flying helds and other facili- 
ties are planned there. The money 
for the Atlantic bases has not yet been 
appropriated. Domestic flying helds 
and airplane .servicing facilities are 
entirely inadequate to handle the 
number of planes it is expected will 
be delivered in 1941. Construction 
and equipping of such facilities takes 
time. Plans for their expansion are 
lar below requirements. The Army 
and Navy have had to lake over some 
fields already, among which is Floyd 
Bennett in New York. Many more 
will have to be used partially or en- 
tirely by the two arms of the service. 
Regular transport air lines can hardly 
escape interference at numerous ports 
from Army and Navy operations. 
Two additions to the Pratt & Whit- 
ney aircraft engine plant were dedi- 
cated last week by Major General 
H. H. Arnold, chief of the Army Air 
Corps. Known as the ''British addi- 
tions” becau,se they were financed by 
British capital, these plants acid 400,- 
000 sq. ft. of floor space, and repre- 
sent the third major increase in manu- 
facturing capacity since January, 1939. 
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Defense Commission Sets Up Plan 
To Increase Skilled Labor Supply 

WASHINGTON — A “Training within 
Industry” program has been set up 
by the Defense Commission It Is 
modeled on methods already in use 
by some manufacturers in urgent 
need of skills, and is commonly called 
“up-grading” In a word, the em- 
ployer simply trains workers on minor 
Jobs for promotion to jobs requiring 
greater skills, meanwhile feeding un- 
trained men in at the foot of the line 

The program was started in a small 
way a couple of months ago It is un- 
der direction of the Commissions 
Labor Division, which is headed by 
Sidney Hillman The plan will be in 
full operation in another couple of 
months It will be directed from 22 
division offices to be set up in as many 
industrial regions 

Three men are in direct charge of 
the program C R Dooley, Industrial 
relations man for Socony Vacuum, 
Walter Dietz, personnel director of 
Western Electric; and William Con- 
over, United States Steel of Delaware 
These men are on loan to the Gov- 
ernment, without pay 

The plan Is to get men from indus- 
try, who have had the right type of 
personnel training experience, and 
have them serve as “instructors” for 
the various industrial regions Actu- 
ally, the Commission is serving as 
liaison between defense equipment 
manufacturers for the exchange of 
“up-grading” information Theie are 
no appropriations involved and very 
little expense 

There is nothing new or experi- 
mental about this program, it’s as old 
as apprenticeship However, the plan 
Is called into wide use now because 
of urgent need for nioic skilled men 
The Defense Commission is now 
helping to guide such training in in- 
strument making in lens grinding, in 
airplane engine building and other 
lines In addition to regular up-grad- 
ing, the Labor Division’s piogram in- 
cludes training workers m occupa- 
tions lequinng only a single skill and 
developing supeivlsoi'. uy giving them 
progi essivelv increasing responsibility 

Soviet Will Spend $30,000,000 
In U. S. for Tools and Machinery 

NEW YORK—Soviet orders foi more 
than $9,000,000 of heavy equipment 
were placed in the U S last month 
and an additional $ 30,000 000 worth 
of goods will be pui chased heie be- 
fore the end of the yeai The Soviet 
buying IS a direct result of the more 
lenient attitude taken by the govern- 
ment here in the matter of expor 
licenses for the goods Russia needs 
Earth-moving and hauling equip- 
ment, drilling machinery and laii- 
road equipment will be purchased i 
large quantitie-s 

19 4 0 


Voluntary System of Priorities Still in Effect 
Despite Appointment of Priorities Board 


WASHINGTON — Headlines to the 
contrary, the President’s appointment 
of a priorities board and n amine as 
priority administrator Donald Nelson 
Defense Commission procurement 
coordinator makes no concrete im- 
miHliate change In the priorities situ- 
ation Still in effect and still volun- 
tary is the voluntary priority system 
instituted by the machine tool in- 
dustry some months ago Nelson tells 
American Machinist that he has no 
specific case in mind m which to 
recommend fuither prioiities to the 
boaid which Ls composed of defense 
commissioners Knudsen StetLmlus 
and Henderson 

Immediate duties of rhe boaid and 
administrator, according to Nelson 
will be (1) to establish policies. (2) to 
adjust problems between contractors 
and Army and Navy that cannot be 
settled by the priorities committee of 
the Army and Navy Munitions Board 
and (3) to handle problems outside 
the jurisdiction of the Army and Na\y 
committee 

Major significance ol the appoint- 
ments, apait from a somewhat politi- 
cal timing is that responsibility for 
priorities is shifted from militarv to 
civilian hands This foreshadows the 
Increasing necessity for coordinating 
civil and n.dltary needs as opposed to 


mere lelatlve scheduling of different 
military orders 

Along the same line was Nelson's 
simultaneous appointment of Albert 
J Browning of Montgomery Ward, to 
represent Nelson in his capacity as 
procurement coordinator In the 
Quartermasters office The commis- 
sion has seveial times lately taken 
occasion to spank the Army publicly 
for pushing out orders so timed os to 
disorganize the markets 

The Pieaidcnt’s move does however, 
bring mandatoiy piioilties one techni- 
cal step nearer It also sets the ma- 
chinery to study some of the questions 
now arising, such questions as what 
to do about sub-contractors who need 
a higher priority than their prime 
contractor, what to do about occa- 
sional violations that are cropping up. 

LARGE AMMUNITION ORDERS 

WASHING r’DN— The War Depart- 
ment has recently ordered artillery 
ammunition components valued at 
approximately $67 000 000 Among 
firms receiving large orders are 
Eastman Kodak Co Rochester, N Y., 
$12 000 000, Budd Wheel Co, Detroit, 
$7 813 380, Tennessee Coal, Iron 
R H Co, Birmingham, $5,823,600; 
and Wlllys-Overland, $5,100,040 
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Tanks for England — In (In munitions industry has been gioiL- 

uuf cvci \in( I 1 iKfland s oitiy uilo 11 oild IVar Jl Joules (jitiis, shells 
and soldui^ afc bung unt to Britain to help in the stiuqgle Above, a 
hm of luiht tank^ near comphtion at an oidnance faitoiy in \felhoinne 
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Machine Tool Builders in Convention Discuss 
Relation of the Industry to Defense Problems 


CHIC AQO— National defense occu- 
pied the attention of machine tool 
builders to the exclusion of all other 
matters at the thirty-ninth annual 
convention of the National Machine 
Tool Builders’ Association at the 
Edgewater Beach Hotel. October 24- 
25 An entire session was given over 
to an off-the-record discussion of 
defense problems as they unpinge on 
the machine tool industry A large 
portion of the program the second 
day also was devoted to defense mat- 
ters, including an open forum dis- 
cussion 

“We want it definitely understood 
that insofar as the national defense 
program depends on the machine 
tool industry, we are resolved that 
we shall not be found lacking, and 
that as individuals, as companies or 
as an industry we will find the 
means to furnish the machine tools 
needed," declared John E Lovely 
president of the association and vice- 
president, Jones & Lamson Machine 
Co , in his address "Essential Ele- 
ments of a National Defense Pro- 
gram " 

Machine Tool Industry Capable 

"So far we have taken care of all 
demands made on us We will con- 
tinue to do so if an orderly program 
la presented and planned out a rea- 
sonable time in advance What the 
eventual size of the defense program 
will be, only coming world events will 
reveal If It is limited to the pro- 
gram covered by legislation already 
passed, we are confident our industry 
will take It In its stride If the pres- 
ent program la merely a starter, then 
I know ways will be found of taking 
care of the added problems as they 
materialize " 

Mr Lovely said that "We are 
keenly conscious that on our Industry 
alone falls the responsibility for sup- 
plying the machine tools needed by 
the defense of our country The 
manufacture of machine tools is so 
technical and highly specialized that 
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only those experienced in it can 
solve the problem " He said further 
that "The intensive development here 
of high production machine tools has 
been both the cause and the result 
of the tremendous industries in the 
United States Our machine tool in- 
dustry has been developed to take 
care of the demands of our own huge 
industries and at the same time has 
seived the demands in other coun- 
tries We are now actually hitting 
our stride in converting this huge 
industrial capacity, the greatest m 
the world, to production of material 
for defense ” 

The speed and powei of the de- 
fense program, declared Mr Lovely, 
‘ involve the solution of gi eat engi- 
neering problems These problems 
are not yet fully recognized It 
seems obvious that what the defense 
program needs is a clearly defined 
program and a clearly defined time 
table 'The biggest need of our in- 
dustry is to know what our full task 
Ls to be and when it should be done " 
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The preference system for machine 
tools, whereby the Army and Navy 
Munitions Board is setting priorities 
on all of its requirements, is the 
result of fine cooperation between 
army and navy officers, members of 
the National Defense Advisory Com- 
mission and the industry, said Mr 
Lovely The two service branches 
appreciate the Importance of the new 
instruments of mechanized warfare 
and realize that warfare must now 
be conducted by machines 
Mr Lovely recited that fact that 
Just as the Industry is embarking on 
the defense program, it is operating 
at a higher rate than ever before m 
its history to a large extent because 
of the recent demand for machine 
tools from abroad If that export 
business had not been available the 
industry would be in a poor position 
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today to take care of the extiaoi- 
dlnary requirements of the defense 
program 'The industry produced 
$185,000,000 of machme tools in 1929 
sank to $22,500,000 as an annual aver- 
age for 1932 and 1933, rose to $B5 - 
000,000 in 1935, and in 1937 went up 
to $220 000,000 Output in 1938 fell to 
$120,000,000, a large portion of which 
was for foreign delivery In 1939 
thanks again to export orders, pro- 
duction increased to $200 000,000 
This year total output will be an all- 
time high or roughly $400 000,000 In 
August the Industry was turning out 
machine tools at a rate of $450 000 000 
a year, just double the rate of August 
1939 Production m 1941 will greatly 
suipass that figure 

Expansion Problems Cited 

Present output can be Increased 
states Mr Lovely, "by the additional 
use of existing plants and facilities 
by farming out work to more subcon- 
tractors, and by the further expans- 
ion of some of our plants and the 
addition of still more equipment All 
three methods have been employed 
the past year and will be continued" 

Many machine tool builders, said 
Mr Lovely, "have expanded their 
plants and purchased additional ma- 
chine tools to increase their own 
capacity before they were sure that 
their purchases would be needed, be- 
fore they knew what the rules of the 
game would be, before knowing what 


ELECT NEW OFFICERS 

CHICAGO— Frederick V Geier, 
CincLniiati Milling Machine Co , 
has been elected president and 
Clifford Stillwell, Warner & 
Swasey Co , first vice president 
of the National Machine Tool 
Builders Association Other offi- 
cers include George H Johnson, 
Glsholdt Machine Co , second 
vice president, E C Bullard, 
Bullard Co treasurer L W 
Scott Altei American Tool 
Works Co and David Ayr, 
Hendey Machine Co, have been 
named directois for three years 
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II. S. Goyernment Contracts Awarded to Mstal-Working Firms 
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the rate of tax would be and before 
they knew how they wei e f?olnp to 
pay for the added facilities they were 
acquiring Wc know our indastrv Is 
over-expanded alieady for the normal 
pieacetlme business of the country 
and that therefoie the expansion, 
which have been made to take care 
of the defense piogiam and the 
further expansions that may become 
necessary should qunJiiy foi ceitifi- 
cation undei the teims ul amuitiza- 
tion ill the new tax bill 

Oui plants must be maintained in 
liquid condition and ktpl in woikablt 
ordei It IS not onl\ a laii thing 
but a vital thin" to our country that 
oui industiy be maintained in a 
healthy condition The lush of woik 
prevents operation at maximum effi- 
ciency The foiced tiainmg of new 
men and the iiceessitv of using newly 
trained men results in a loss of time 
and spoilage of work if not kept in 
proper bounds We do feel therefore 
that government must be sympa- 
thetic to business and that business 
must be treated in such a mannei 
that it will survive this emergency 
rather than be saciified to the 
emergency '' 

It is appaient that no one knows 
what machine tools will be lequired 
until the defense program has devel- 
oped to a point where it is deflnitelv 
known what types of machine guns 
aircraft and tanks aie actually to be 
ordered, what the designs will be and 
what the quantities of each type will 
be, remarked Mr Lovely "Contracts 
must then be awarded to the people 
who will make them after which 
each contractor must And out how to 
make what he is to build, what ma- 
chine tools he will need for each 
component part, what existing ma- 
chine tool? are available, and what 
added machine tools he must order 

"These vital new machine tools 
must be made of the right size and 
type, and each must be equipped in 
such a manner that each will do its 
appointed Job Until the program 
reaches the stage where each indi- 
vidual contractor can place his orders 
for the exact machine tools he needs, 
the machine tool builder is unable to 
plan his part of the program We 
are just reaching this stage 


More New Canadian War Plants 
Begun; Will Produce 3,000 Tanks 

MONTREAL — To date the British 
and Canadian governments have 
made commitments of $250 000 000 
for the construction of new war 
plants In Canada The plants will 
be government owned War orders 
placed to date by Canadian Dept of 
Supply (oi predecessois pui chasing 
boards) approximate $550 000 000, of 
which 86 per cent have been awarded 
to Canadian concerns 9 per cent to 
England and 5 per cent to the U S 

Latest of Canada’s wai production 
plans include the output of 3,000 
tanks for which $150 000 000 will be 
needed to provide necessary facilities 
The government has given Canadian 
Vickers Co Montreal, an order for 
six large steam-diiven minesweepers 
for the Canadian Navy to cost $600 - 
000 each, as part of its $60,000,000 
ship building program Naval boats 
now ordered from Canadian ship- 
yards total 98, Including 34 mine- 
sweepers, 10 submarme chasers, and 
64 corvettes 

Canadian aircraft companies ex- 


pect to be producing 350 to 3B0 air- 
planes a month by early 1941 If they 
can continue to get the necessary 
trained labor The production sched- 
ule for next year calls for 4 200 to 
4 500 planes ranging fiom light pilot 
trainers to heavy bombeis By the 
end of this year 1 300 planes will have 
been tuined out 

Recent oiders given by the Dept 
of Munitions and Supply are Air- 
craft Aviation Aviation Electric 
Ltd Montreal, $50 065, National 
Steel Car Corp , Ltd, Malton, Ont , 
$10 324; Canadian Car 6i Foundry 
Co, Ltd, Montreal, $632,205, and 
Noorduyn Aviation Ltd , Montreal 
$2] 944 Machinery, Williams & Wil- 
son Ltd , Montreal, $85,436, Canadian 
Fairbanks -Morse Co , Ltd . Ottawa, 
$133 331, Modern Tool Works, Tor- 
onto, $148,051, J H Ryder Machinery 
Co Toronto $118 987; John Bertram 
& Sons Co , Ltd , Dundas, Ont , $556,- 
331, Ford Motor Co of Canada Ltd, 
Windsor, Ont, $250,000; and John E 
Ll5 Ingstone Machinery Co , Ltd , 
Windsor, Ont , $140,135. Ordnance 
British War Office, $1,060,000, and 
Hugh Caison Co , Ltd , Ottawa, 
$ 11,000 
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Engineering Education Main Topic 

At Recent A.S.T.E. Semi-Annual Meeting 


CINCINNATI — Tours through four- 
teen local plants, technical sessions 
on gear finishing, a forum on engi- 
neering education, and a convention 
dinner kept members of the Ameri- 
can Society of Tool Engineers busy 
during their three-day, semi-annual 
meeting held here Oct. 17, 18 and 10. 
Whiting Williams, noted Industrial 
consultant, writer and lecturer was 
the principal speaker at the dinner 
Friday evening. 

The Thursday evening session on 
education Included talks by F. E. 
Searle, head of Ford Trade School, 
Dr. R C. Gowdy, dean, College of 
Engineering and Commerce, Univer- 
sity of Cincinnati, W. S. Dowman, 
assistant director of sales and office 
personnel, the Goodyear Tire & Rub- 
ber Company, and George Shlele, 
chief Inspector, Cincinnati Milling 
Machine Company. The subject of 
the forum was “Should Industry As- 
sume the Burden of Special Educa- 
tion." 

Favor Industrial Training 

In the preliminary report of the 
Society’s Committee on Education, 
presented at the dinner on Friday 
Evening by H. D, Hall, committee 
chairman, it was indicated that the 
committee favors courses in high 
schools and colleges which would pre- 
pare the average student for any 
kind of situation In Industrial plants. 
The Committee has suggested the 
possibility of combining the best 
features of vocational training and 
general academic studies In high 
school curriculum 

In his report to the Society, Presi- 
dent A H. d’Arcambal, emphasized 
the problem faced by the metal-work- 
ing industry In the shortage of skilled 
men. A recent AB T.E survey found 
a shortage of 40,000 tool engineers, 
125,000 tool and die makers, and 400,- 
000 skilled workers Mr. d’Arcambal 
estimated that these figures probably 


can be doubled because of the added 
demand for workers needed to man 
plants being constructed under the 
Defense Program. 

Speakers at the Saturday morning 
technical session on gear finishing in- 
cluded Charles R Staub. chief engi- 
neer, Michigan Tool Co.. Otto H 
Schafer, president, Schafer Gear 
Works, I. J. Gruenberg, chief engi- 
neer, Gear Grinding Machinery Com- 
pany, and Charles Pfeffer, gear de- 
velopment and production, Wright 
Aeronautical Corporation. Most of 
the discussion was given over to con- 
sideration of shaving, lapping and 
grinding processes as applied to gear 
finishing problems 



. li tin / i(/h/ , liU k ( 

(\ul(o)i, prcsidcut, ( (frlto/i 
/\f(N/mK Tool Co., Ros\ 
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At roiiaittical C oi p , (aim 
rally foi the A.S I J 
dinmi hnday nujhi 
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Cincinnati Planer Co., luclcoincd 
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Speakers at the session on year 
finishing jvere 1. J. Ciruenbery, 
Ccar Grinding Machinery Co , and 
C\ Pfeffer, IVriqht AcrnnnufKal 



Charles R. Siauh and executive 
v-p Marvin Anderson, Michigan 
Tool Co., ivcre co-authors of a 
paper on gear finis/nny 





C). II. Schafer, Schafer Gear 
Ji^orks, and R. M. Lippard, Heald 
Machine Co., u'cre among the 
inoii than 500 registered 
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WATCHING WASHINGTON 


Attempt to deny defense orders to violators of Wagner Act has 
brought no definite results. Aluminum and Tin facilities will 
be greatly expanded in U. S. Lag seen in airplane production 

By BLAINE STUBBLEFIELD 


WASHINGTON— The Hlllman-Jack- 
son attempt to enforce the Wa&ner 
Act by having the federal procure- 
ment agencies refuse orders to firms 
accused of violating the Act. still has 
brought no definite results. It is the 
type of thing that politicians let ride 
down the middle of the road and that 
is what they are still doing, as 
American Machinist predicted in its 
last issue. Following the publicly ex- 
pressed wish of Sidney Hillman that 
low-bidder awards, as well as nego- 
tiated awards, be refused to law 
violators. Sec. of War Stlmson, has 
now asked the U. 8. Comptroller 
General Elliot for a ruling on that 
question. But is is believed here that 
Stimson merely wanted to get cleared 
legally for any case that might come 
up. The Comptroller General is often 
asked such important questions, be- 
cause he must see that all moneys 
are disbursed according to law 

Mr. Elliot’s reply boils down to this: 
Under defense law, the procurement 
agencies have the right to reject all 
bids and negotiate with bidders or 
non-bidders on the terms advertised. 
Therefore, there is no legal prohibi- 
tion against the rejection of low 
bids which are consistent with prin- 
ciples applied in negotiation of 
awards. In other words, the bid sys- 
tem still exists only as a formality, 
though many administrators, such as 
Donald Nelson, co-ordinator of de- 
fense purchEising, see danger in its 
abandonment. 

Opinion here is that NLRA viola- 
tors will be admonished quietly b\ 
the Army-Navy-Del ense Commission 
team to be good. Openly recalcitrant 
manufacturers may be publicly de- 
nied orders to placate organized 
labor. If you are trying to figure it 
out along normal lines of thought, 
Just remember that on one hand you 
have a law under which the Govern- 
ment can confiscate plants for refusal 
to take orders, and on the other, a 
law that threatens to deny orders to 
firms. Actually, there will be very 
little confiscating and very little 
order-refusing. 

Aim Plane Standards at Britain 

The committee on standardization 
of plane output appointed by the 
President (Knudsen, Stimson, Kn^x. 
Morgenthau) has little to do with 
standardization of airplane types 
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However, the administration Is not 
averse to letting the public, thor- 
oughly sold on that objective, get 
such an impression. Real purpose is 
to put some high-power names behind 
an effort to get the British to ac- 
cept U. S. standards as to details of 
the planes they buy. This Is particu- 
larly important In cases where the 
British are buying substantially the 
same ship as this government, such as 
the Curtiss P-40 or the Bell P-39. 

Brunt of this effort falls on the 
standardization committee of the 
Army-Navy Aeronautical Board; this 
committee works on the Interchange- 
ability of parts as between different 
Army, Navy, and British models. At 
present it is working at the level of 
the thread of screws and the loca- 
tion of holes on a generator pad; 
eventually it will work os far up to- 
ward more Important sub- assemblies 
as it can go without upsetting pro- 
duction. 

Plane Output Lag Hurts Britain 

Hardest hit by the current lag in 
airplane production behind the 
scheduled rate are the British. Tolal 
output, scheduled to rise from 900 
units in August to 1,150 in October 
and 1,250 in January is actually 
riding along at 900 to 950 ships. Even 
worse, from the British viewpoint, 
total production is only holding con- 
stant because a rise in trainer output 
is compensating for an actual drop In 
production of combat type.:,. Tnese are 
naturally most affected by re- tooling 
and plant expansion interference. 
And for the present, production for 
Britain is almo.st synon onions with 
production of combat types. In 
August, the British and Canadians 
received 350 planes, but In September 
thi.s dropped below 30O; it is unlikely 
to rise much beyond this in October. 

Tliese initial delays, however, are 
unlikely seriously to affect the ful- 
fillment of the two-j-^ear program 
This calls for a total production by 
July 1942 of 35,800 units— though If 
hoped-for schedules are achieved this 
output may be accomplished a few 
months earlier. Of these, Britain will 
get 14,300, by present plans, consist- 
ing of 11,870 combat ships and 2,430 
trainers. The Air Corps, which has 
already placed orders extending be- 
yond the 35,000-plane program, will 
get B,225 combat ships and 6,175 


SEE AID FOR MACHINE INDUSTRY 

WASHINGTON — Government 
authorities close to the President 
have come to the conclusion that 
the machine productive capacity 
of the country should be carried 
by the government at whatever 
level above peace time needs may 
be necessary to avoid such a lack 
as Is now being experlenoed. In 
their opinion it is better for the 
government to carry the burden 
of the supporting of the excess 
capacity than to go to the great 
cost of obtaining the capacity 
when needed. The safety of 
having the output would entirely 
offset any annual outlay for the 
maintenance Involved. There Ls 
no need for the government (to 
have any say in the operation of 
the business It would assist. 


trainers during the next year and a 
half — a total of 14,400. Navy slilps, 
totalling 7.100 will bo divided between 
5,325 combat types and 1,775 trainers. 
Navy, incidrnLally, has so far sched- 
uled only about 6,000 of its planes and 
has not awarded contracts for all of 
these. 

Increase Aluminum and Tin Supply 

New steps have been taken to pro- 
vide adequate supplies of aluminum 
and tin, both vital to defense. Stet- 
tlnius announces that Aluminum 
Company will add thre*e new units to 
Jt.s Bonneville and Alcoa plants, which 
will increase production by 90,000,000 
pounds annually. This country’s 
aluminum capacity In 1939 was 325,- 
000.000 pounds; present capacity Is 

450.000. 000; by July 1942 it will be 

700.000. 000 pounds. 

Stettlnius said we have an adequate 
supply of bauxite, and that Increasing 
facilities for fabricating sheets, 
shapes, forgings, castings from ingots 
will meet defense needs. About 56% 
of bauxite comes from Dutch Guinea 
and most of the balance from Arkan- 
sas. Aluminum Company also filed 
with Federal Power Commission iU 
intention to construct a 100,000 kw 
hydro-electric project near Alcoa, 
N. C., for completion in three years 

With $15,800,000 loan from RPC, 
Reynolds Metals Company starts im- 
mediate construction of a plant at 
Sheffield, Ala., to be in production in 
1941, with a capacity of 60,000,000 
pounds annually. 

RPC’s Metals Reserve Company has 
agreed with producers in Bolivia to 
purchase rnough concentrates to 
smelt about 18,000 tons of fine tin 
per year for five years. 
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National Metal Show Introduces Materials 

And Methods to Aid National Defense 


CLEVELAND, OHIO— Proper utiliza- 
tion of metals for items of national 
defense was the central theme of the 
National Metal Congress held at 
Cleveland, October 21-25. The Con- 
gress included the National Metal 
Exposition and technical sessions 
arranged by the four sponsoring so- 
cieties, the American Society for 
Metals, the American Welding So- 
ciety, the Wire Association and the 
American Institute of Mining and 
Metallurgical Engineers. 

Heat-treating equipment exhibited 
at the show reflected further refine- 
ments in the control of furnace at- 
mospheres to give the proper chem- 
ical relation between metal and gas 
during the heating cycle. Westing- 
house demonstrated its Endogas fur- 
nace which produces clean and scale- 
free hardened steels. The atmos- 
phere obtained from fuel gas in a 
reaction unit is controlled by a direct 
reading gage to give the desired “car- 
bon balance.” The Ammogas process, 
shown by the same manufacturer, is 
designed for the bright hardening of 
dies. 

The “Bell-Oven” furnace, dis- 
played by American Gas Furnace Co., 
has a covering or bell over the work 
resting on the furnace hearth. The 
desired atmosphere is inserted from 
above. The bell is automatically 
raised when the furnace door is 
opened but at other times protects 
the work by means of a ga.s-tight seal. 
Despatch Oven Co. demonstrated fur- 
ther refinements in its line of re- 
circulating air furnaces which are 


particularly adopted to heat-treating 
and annealing non-ferrous metals 
such as aluminum alloys, brass, cop- 
per and bronze. In these furnaces 
combustion takes place in a separate 
chamber and is circulated around 
the work by means of forced draft 
to give uniform heating. The Lind- 
berg Engineering Co. showed the 
“Cyclone” forced circulation electric 
tempering furnace developed for the 
heat-treatment of parts for the air- 
craft industry. 

The feature of Surface Combus- 
tion Co.’s booth was its automaLic 
annealing unit for wire, also suitable 
for tinning or enameling. Tlie wire 
is heated directly in a gas flame 
and quenched in circulated water 
while unreeling from one spool and 
winding on another. 

A vertical furnace for wire and 
strip annealing was displayed by the 
Selos Co. This unit combines con- 
tinuous operation with the u.se of 
the radiant-heat gas burner intro- 
duced by this concern. A muffle fur- 
nace operating directly from city 
gas without the use of fans or blow- 
ers. was shown by Charles A. Hones, 
Inc. for use on high-speed steels. 

The Ohio Crankshaft Co. has ex- 
tended its line of Tocco Jr. induc- 
tion machines for the surface hard- 
ening of small parts. By the use of 
simple fixtures, these units are applic- 
able to a wide variety of work. In- 
duction heating is used also by the 
Ajax Electrothermic Co. for heating 
steel bars to forging temi>erature in 
the manufacture of shell. Another 



T. N. Armstrong, Jr. and H. J . French, International Nickel Co., reccii<e 
the Lincoln Gold Medal jrom Projes.<:or Le Roy W. Clark, Rensselaer 
P nlytcchmc Inshtnte, zvhilc George T. Fforton, retiring president, Amer- 
ica n IV elding Society looks on 
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S. 0. Pjornberg and f. fi\ Eng- 
land were justifiably proud of the 
gear measuring devices introduced 
by (he Illinois Tool Works 

method for raising shell stock to 
forging temperature has been de- 
veloped by the Electric Furnace Co. 
This method uses a special rotary 
furnace and has been applied to 
the healing of 155-mm. shell. 

Among the advances in tempera- 
ture control devices was that shown 
by C. J. Tagllabue Mfg. Co., which 
gives multiple Indicating control for 
six furnaces in one liLstrument. Suc- 
cessive readings for each furnace are 
given by a series of lights which 
indicate the furnace being meas- 
ured and whether it Is below, above 
or within the required temperature. 

In the field of oxyacetylene weld- 
ing, chief emphasis is placed on 
flame-cutting, flame machining and 
flame hardening. The Air Reduction 
Co. had nineteen different models 
of flame-cutting machines alone, in- 
cluding templet cutting, structural 
shape cutting and other devices. Also 
exhibited was a flame-hardening ma- 
chine for handling round sections in 
a vertical position. The Linde Air 
Products Co. demonstrated a flame- 
cutting machine which will auto- 
matically cut either square or round 
sections. This unit is particularly 
suitable for cutting off stock for the 
manufacture of shell forgings. 

The National Cylinder Gas Co. now 
distributes electric welding equip- 
ment through its subsidiary, the Hol- 
lup Corporation. This concern showed 
a multiple flame-cutting machine 
using four torches simultaneously. 
Una Welding, Inc., displayed a new 
portable welding unit complete with 
speed controls and automatic feeds. 
The flux is spread in ribbon form 
and wrapped around the bare rod. 
making possible some 80 combina- 
tions to suit specific materials. 

General Electric Co. has developed 
new lines of welding electrodes suit- 
able for national defense. 

A new coated aluminum-bronze 
welding rod supplied by Ampco Metal, 
Inc., may be used for arc or gas 
welding without preheating the base 
metal. .Six grades are available. 

The rods are useful in coating sur- 
faces of large forming dies. 

Sclaky Corporation showed for the 
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first time in this country its spot 
welding machine which was developed 
in France and is now coming into 
use in the aircraft industry for weld- 
ing aluminum alloys and stainless 
steels. Also being applied to anna- 
ment manufacture is the resistance 
welder made by Federal Machine & 
Welder Co. for use on project ion. 
strap and butt welding This equip- 
ment makes use of the condenser dis- 
charge which permits its use on 
standard line voltages. Progressive 
Welder Co. attracted attention with 
Its hammerweld machine particular- 
ly useful on heavy stock and where 
scaly conditions exist. 

The Master Mind shown by Har- 
ris Calorific Co. uses a signal sys- 
tem to measure the efficiency of a 
welder’s work during the process 
of welding. A red light flashes on 
when the flow of metal across the 
arc is not satisfactory, giving a poor 
weld. A green light indicates a good 
weld. Timing clocks can be used in 
the circuit to record the final ratio 
of good and bad welds. 

In the development of new metals 
attention has been given to alloys 
which are not dependent on imported 
materials that might be difficult to 
secure during an emergency. The 
Otis Steel Co.’s Otiscoloy, a low 
alloy, high tensile steel, Ls said to 
have exceptional welding properties 
because of the absence of hardening 
elements. 


Chromium-boride alloys previously, 
marketed as hard facing compounds 
under the name of Colmonoy, are 
now available as sand castings fur- 
nace-welded to back-up piece.?. The 
malerial has been fo nid useful on 
such parts as centerless grinder rests, 
gages, steam valve seats and chuck 
jaws Revere Copp'^i and Brass Co. 
has developed a 90 per cent copper, 
10 per cent aluminum alloy which 
1 urges readily. It has high physical 
properties with a yield point of about 
35,000 lb per sq.in. Chase Brass and 
Copper Co. ha.s a new silicon-bronze 
welding rod designed for the oxy- 
acetylene welding of red brass and 
copper. TliLs concern has also devel- 
oped a nc\' tellurium copper combin- 
ing forgeability and machin ability. 

Stamping dies for sheet metal may 
bp made quickly and cheaply through 
the use ol "Klrksite A,” a new alloy 
developed by the National Lead Com- 
pany. This method is applicable in 
forming aluminum sheet for aircraft 

In the field of metal finishing, 
duPont demonstrated a novel process 
of plating brass two to four times 
os fOvSt as older methods. The method 
gives a bright finish with heavier de- 
posits than have heretofore been pos- 
sible. National Machine Works showed 
an immersion heater for pickling 
tanks. 'The heating element is in- 
cased in a hoasing of bonded graph- 
ite which withstands the acid. 

Devices for testing displayed at the 


show include Sperry Products detec- 
tors for flaws in steel. This mpithod 
Ls particularly adaptable for the mill 
in'=pccLlon of .steel tubes by means 
of electric detection calls, which oper- 
ate a .signal lamp and stop the feed 
ol material as soon as a flaw haa 
been encountered. The Brush Devel- 
opment Co. demonstrated its method 
lor the measurement of surface fin- 
Lshe.s. The surface analyzer employed 
has a sapphire tracer point which 
transmits its motion through an 
amplifier to an oscillograph to give 
an exact record of surlace roughness. 

The Metal Congres^s saw the in- 
stallation of Dr. O. E. Harder, Bat- 
te-llc Memorial Institute, as new presi- 
dent ol the A.BM. The annual din- 
ner at which Dr. Harder took office 
was addressed by General Hugh 
Johnson. The Campbell MemoriaJ 
Lecture was delivered by S. L. Hoyt, 
also of the Battelle Memorial Insti- 
tute. A W. Machlet was awarded the 
Sauveuer medal. 

A. W. 3. awards Included the Lin- 
coln gold medal which went to H. J. 
French and T. N. Armstrong, Jr., 
both of the International Nickel Go. 
Their paper “Weld Hardening of Car- 
bon and of Alloy Steel’’ was con- 
.sidered the year’s outstanding con- 
tribution. Tlie Samuel Wylie Miller 
memorial medal went to William 
Spraragen, technical secretary of the 
American Welding Society and editor 
of The Welding Journal. 



11' B Pkrcc and K. IC. Dn-tnch (IrfI to >ujtU} k-o^f 
Dr F r Bain V S. Sled Corp., flexes a rapier made 
D.'g.' C lark and Maleolin Judkins explained the meuls 


Imsy in the Rustless Iron and Sled C orporatiun's booth 
bv the dusleinpcrmi; proecss oj 'ivhieh he is co-inventur. 
oj Firthite and other Firth Slerliiif/ Steel Co. products 
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Aisoeiated Machine Tool Dealars Diaenas 
National Dofonao Problena at Annual Mooting 


DAYTON, OHIO—Problems of na- 
tional defense affecting the macliine 
tool industry formed the main dis- 
cussions at the annual meeting of the 
Associated Machine Tool Dealers of 
America at the Dayton Biltmore Ho- 
tel October 21-22. In addition to the 
two-day sessions and the dinner, a 
trip to the Monarch Machine Tool 
Co. at Sidney, Ohio, as guests of 
Wendell E. Whlpp, president, was a 
feature of the convention. 

Defense demands on the machine 
tool industry will amount to $600,- 
000,000 a year for the next two years, 
predicted A. B. Elnlg, Machine Tool 
Division, National Defense Advisory 
Commission. In general, machine tool 
deliveries are now extended bo about 
the middle of 1941. He emphasized 
that buyers must have the vision to 
anticipate their machine tool de- 
mands sufficiently far ahead; if they 
do, there will be no serious Jam In 
the industry. 

Mr, Elnlg estimated that gage re- 
quirement.s for defense the next two 
years will total $16,000,000. Gage mak- 
ers today are turning out $4,000,000 
of goods annually and may be able 
to get up to $6,000,000. This country 
has the task of creating two new 
Industries: one for manufacture of 
precision Instruments which can no 
longer be obtained from France and 
Switzerland, and the other for pro- 
duction of industrial Jewels. 

Increase Machine Tool Output 

Machine tool builders have done a 
fine lob, in Mr. Elnlg’s judgment. 
Today the industry is employing up- 
ward of 70,000 men and its produc- 
tive capacity is far in excess of 
1917, the last time that a national 
emergency existed. It has enlarged 
its output from $22,000,000 a year 
in 1932 to $400,000,000 this year. 





IV. E. Whipp, president . Monarch 
Machine Tool Co., and John 
Sauer, Jr,, Peninsular Machinery 
Co., Detroit, attended the meeting 


If machine tool users will be satis- 
fied to get enough machines to start 
a line, such as for tanks, and then 
discover the inevitable errors in their 
processing methods and correct them, 
before insisting upon having a com- 
plete mass production set-up, the ma- 
chine tool industry will be able to 
supply their needs as fast as they 
arise, declared Tell Berna, general 
manager National Machine Tool 
Builders’ Association. Unintelligent 
planning Is causing some confusion 
and delay. 

The big job before the machine 
tool industry, according to Mr. Berna, 
is to persuade customers to take de- 
liveries consistent with their needs. 
He advised users to secure written 


Dealers V-President 



ALBERT M. STEDFA5T 


priorities instead of verbal ones cov- 
ering their orders. The delivery date 
on an order with a preference rat- 
ing is more important than the rat- 
ing itself. The name "preference 
ratings" was chosen in Washington 
deliberately to emphasize the volun- 
tary nature of the system of volun- 
tary priorities. 

The British are now preparing an 
orderly program and are in the 
process of working out priority rat- 
ings which dovetail into the U. S. 
defense program, stated Mr. Berna. 
Some production lines in England 
are 80 per cent completed, and need 
only that extra 20 per cent of ma- 
chines to get going on munitions. Mr. 
Berna said that the machine tool in- 
dustry would produce goods valued 
at more than $500,000,000 during 
1941. He remarked that the demand 
for shell machinery had not been so 
great as the Ordnance Department 
had anticipated. 

There is no government plan at 
present to commandeer machine tools 
on domestic order, pointed out Al- 





Frederick B. Scott, Jr., Syracuse 
Supply Co., ivas elected pre.Hdent 
of the Associated Machine Tool 
Dealers at the annual meeting 

bert M. Stedfast, Stedfast & Roulston, 
Inc., Boston, in his paper on the 
government’s program, He stressed 
the fact that the National Defense 
Act of 1916 gives the President au- 
thority to enforce dome.stic priorities 
whenever necessary. Tliat law has 
been reenacted as part of the Selec- 
tive Service Act without regard to a 
state of war. Several thousand ma- 
chine tools for which export licenses 
could not be obtained are still in 
New York warehouses, though au- 
thority to take them over was granted 
the government recently by Con- 
gress. 

At the dinner Colonel H. A. Toul- 
min, Jr., speaking on "Organizing 
for War," advocated a separate Air 
Corps and a Coordinator of National 
Defen.se. In training apprentices, 
Monarch Machine Tool Co. use.s the 
functional method of Leaching, said 
D, H. McKellar, Monarch’s supervisor 
of training. The principle of doing 
the Job Ls taught rather than the 
operation of specific machines. 

New machines must be created and 
produced to build the products which 
society will invent and demand 10 
years hence, said A. G. Bryant, presi- 
dent Bryant Machinery & Engineer- 
ing Co., Chicago, and past president 
of the association. Captain R. O. 
Brownfield, Wright Field, discussed 
the place of the Air Corps in national 
defense. E. B. Newill, assistant gen- 
eral manager, Frlgldaire. made a talk 
on "Heat and Cold". John Sauer, Jr., 
Peninsular Machinery Co., Detroit, 
the retiring president, presided at all 
sessions. 

New Officers are: President: F. B. 
Scott, Jr., Syracuse Supply Co., Syra- 
cuse, N. Y.; Vice-President: Albert 
M. Stedfast, Stedfast & Roulston, 
Inc., Boston, Mass.; Secretary-Treas- 
urer; F. W. Schiefer, F. W. Schiefer 
Machinery Co., Rochester, N. Y.; Di- 
rectors for 3 years; Edward A. Lynch, 
Edward A. Lynch Machinery Co., 
Philadelphia, Pa.; T. C. Stephens, 
Robert R. Stephens Machinery Co., 
St. Louis, Mo.; and A. G. Wlggles- 
worth, A. G. Wigglesworth Machinery 
Co., Cambridge, Mass. 
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INSIDE DETROIT 

Manufacture of aircraft parts is auto industry’s No. 1 job; 
Knudsen places responsibility upon industry to see that its 
resources are utilized to best advantage in supplying aviation 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT — W. S. Knudsen has a way 
of cutting straight to the heart of a 
problem and making other people like 
it. Until auto leaders attending the 
New York Auto Show heard Mr 
Knudsen say at a luncheon that they 
had better "take another look." the 
general attitude had been that mo- 
tor-car production was the industry’s 
principal concern for 1941 Lack of 
standardization of plane designs gave 
rise to the convenient contention that 
manufacture of aircraft parts was 
not feasible in mass-production shops 

Mr. Knudsen followed up the at- 
tack that afternoon in closed session 
Besides showing that two bomber de- 
signs are standardized, and other 
plane types may be, his lemarks led 
to a complete reversal m attitude bv 
his hearers Now the industry sees 
aircraft parts as its “No 1 job," and 
promises to do its utmost m putting 
all resources of skill, equipment and 
needed plant capacity behind the air- 
craft pioeurement propram It will 
have to do some fast stepping to 
prevent aviation motor output from 
running ahead of plane assemblies h) 
the middle of 1941 

In attempting to continue tin 
“American wav,” Mr Knudsen has 
placed full responsibility upon th 
auto Industry to see that its re- 
sources and those of its allied indus- 
tries shall be utilized to the br\st ad 
yantage toward supplying the avia- 
L’on industry, meanwhile maintaining 
car and truck production The sus- 
picion exists, howeycr, in the minds 
of observers close to government that 
automobile production will have to 
Lake second placf it the needs ot 
aviation are not adequately met 

Co-ordination Necessary 

In a recent meeting Mr Knudsen 
further outlined hi.s ideas to a com- 
mittee representing the auto plants, 
parts plants and the tool and die in- 
dustry This committee was broad- 
gage in its representation, and was not 
restricted to members of the three 
trade associalions The next step is 
for this committee to meet with one 
from the aviation industry After an 
exchange of ideas, both sides can get 
down to working out the problems of 
what must be made and where it 
shall be made The program is too 
large for a mere handing out of parts 
prints and letting everybody pick and 
choose as he sees fit 


While it is the intention to have 
this committee function in a demo- 
cratic manner, there Ls little doubt 
that It must be able to exercise wide 
powers To some extent the orders 
from Washington for eight billions 
of national-defense contracts have 
placed excessive loads upon certain 
companies and failed to draw other 
just- as- well-equipped concerns into 
the program Some re-allocation of 
effort is indicated if all phases of the 
national defense progiam are to keep 
In step Perhaps some decentraliza- 
tion in authority of the National De- 
fense Commission itself will occur 
Business leaders now in Wa.shington 
may soon return home to Lake an 
active part in the national-detense 
programs of their industries 

Devplopmeni Uneeriain 

Nobod\ can foretell accurately at 
this stage just how the aircraft parts 
program will develop When the 
work is Ai X assigned to auto, bod\ 
and parts plants, it is likely that only 
individual parts oi small sub-assem- 
blies will be manufa -tured for ship- 
ment to the plane plants foi assem- 
bh Later on the exigencies ot mass 
pi od action may deiiiand that laiger 
ub- assemblies be produced b\ a prin- 
cipal sub-contiactoi who miiv or mav 
not be supplied bv a nuinbei of parts 
makers Entire wings aie now being 
considered The v'hole idea ot thi‘ 
program is to make use of the skill 
and resources ot the automobile in- 
riustiy without involving piocuieineiu 
of much equipment from the alreadv 
overburdened machine tool industry 
Sheet metal paits foi wings, con- 
trols and tuselages ol airplanes are 
indicated as the pimcipal eontiibu- 
tion of the auto industiy But the 
tools, dies, fixtures and jigs and gages 
foi these parts must be designed and 
made atlei contracts are awarded 
While the complexity of the tooling 
may not leach that found in manv 
automotive operations, those fainihai 
with aircraft work say that several 
months will be lequired to design and 
make the tools after jobs aie as- 
.signed by the committee and ap- 
proved by the government It is a 
fair assumption, therefen that the 
actual “pieces’ wanted by Mr. Knud- 
sen can not commence to flow to 
plane plants much before next March 
at least, and perhaps not before 
summei 


PLAN NO CHANGE FOR AUTOS 

DETROIT — In the Interest ot 
National Defense, the Automo- 
bile Manufacturers Association 
has gone on record against me- 
chanical changes in 1942 models 
that will require purchase of 
equipment next Spring from 
hard-pressed machine tool in- 
dustry. Some revisions in fender, 
front-end, trim and hardware 
can be expected in 1942 models 
Their extent will depend upon 
conditions in the tool and die 
Industry which will be busy next 
Spring on the aircraft-parts pro- 
gram II the emergency continues 
for two or three years more, the 
automobile Industry will un- 
doubtedly spend huge sums for 
new equipment with which to 
bring their products mechanically 
up to date at that time 


Commercial aviation manufacturing 
facilities of Vultee Aircraft, Inc. will 
be concentrated in the Detroit area 
to be nea'- ^supplie^s of parts and local 
sources ol skill and mass production 
manufacture Two montlis ago Vul- 
tec acquired Stinson Aircraft Corp 
which last year moved its commercial 
and newly developed military lines to 
A new plant at Nashville Now the 
coniiiiercial business is being returned 
to the Wavne Mich plant 
Richard W Mlllai president, and 
Don I Can oil vice-president in 
charge ol production for Vultee, told 
AMraicAN Machinisi that le-opening 
of the Wavne plant marks the be- 
ginning ol a long range program bv 
Vultee to develop mass-production 
niLinufarlure ol lonimeicial aviation 
as the mainstay ol its business in 
the future Production ol the Stinson 
105 will be stepped up to one hundred 
per month In the early part of next 
year, and the larger Reliant will be 
built in lessei quantities A broad 
research and development program Is 
underway to widen the scope of the 
commercial market served, particu- 
larly lowei -priced pleasure craft 
The Wavne plant will be opened 
November 1. with six hundred to be 
f inployed by the yeai end It is hoped 
to step up operations sufficiently next 
year to employ over two thousand 
Twentv thousand squaie feet are be- 
lli; added initially to the Wayne 
plant $500,000 will be spent, half for 
machinery Barclay-Grow Corp., De- 
troit, maker of small planes, has been 
purchased and Its personnel will 
form the nucleus of the Stinson 
Division’s working force. Personnel 
of the Stin.son Division will Ini’lude 
Karl Kalpwasaer, works manager; 
A F Fontaine, chief engineer, and 
R E Osborn, director of research. 

The Nashville plant will be known 
as the Nashville Division of Vultee 
and is undergoing expansion. 
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Philip P. Gott Addresses Gear Manifaetirers 
At Skytop Meetiag; New Standards Adopted 


SKYTOP, PA. — Trade as50cla;tlons 
can be of material help in promoting 
the program of national defense by 
cooperation between their technical 
committees and the military agen- 
cies, according to Philip P. Gott, of 
the Chamber of Commerce of the 
United States. Mr. Gott addressed 
the 23rd semi-annual meeting of the 
American Gear Manufacturers Asso- 
ciation, held at Skytop, Pa., October 
14-16. He pointed out that engineer- 
ing specifications originating with the 
association would be found useful in 
the procurement of armament and 
other defense items. 

Business and technical sessions dur- 
ing the three-day meeting were pre- 
sided over by A.G.M.A. President U. 
Seth Eberhardt, Newark Gear Cut- 
ting Machine Co., and Vice-Presi- 
dent Walter P. Schmitter, Falk Cor- 
poration. 

The advantages of credit unions 
were stressed in an address by E. S. 
Sawtelle, Tool Steel Gear & Pinion 
Co. Mr. Sawtelle told of the prog- 
ress the credit union plan had made 
in his concern and its advantages to 
the employee in need of financial 
assistance. 


H. A. McConville, General Electric 
Co., is chairman, offered a standard 
which was accepted as recommended 
practice. The committee headed by 
Granger Davenport, Gould & Eber- 
hardt Co., completed its work on in- 
.spection tolerances of spur and heli- 
cal gears which became a proposed 
recommended practice. J. H. Flagg, 
Watson-Flagg Co., chairman of the 
gearmotor committee, offered a pro- 
posed recommended practice on the' 
ratings of concentric and parallel- 
shaft gear motors. 





V- 



Proj. F. U. oj Michigan, 

(/r//) and P. S. Mari hens, ACM A 
treasurer, enjoy a moment of 
rerrea/ioji at Shytoh meeting 



Bearing Selection Described 

The problem of the gear drive de- 
signer in selecting from a wide vari- 
ety of bearings was described by S. L. 
Crawshaw, Westlnghouse Electric & 
Mfg, Co. This speaker outlined the 
characteristics of sleeve bearings and 
the various types of anti-friction 
bearings as applied to the commonly 
used gear drives. His talk was illus- 
trated by views of installations that 
have a record of satisfactory per- 
formance. 

Motion characteristics of silent 
chains was the subject of a talk by 
H. A. McAninch, Link-Belt Co. Mr. 
McAninch told of the irrelevant mo- 
tions In the operation of silent chains 
and how they could be minimized by 
the use of a generated tooth. 

B. A. Miller, Cramp Brass & Iron 
Foundries Co., described the charac- 
teristics of two metals which he be- 
lieved to have application in worm 
gearing. One of these, a copper-tin- 
nickel-zinc alloy, is subject to heat- 
treatment and age hardening to give 
desirable strength and ductility char- 
acteristics. The second, a copper- 
silicon-iron alloy, has an advantage 
in that it does not depend on im- 
ported materials. 

This meeting of the A.G.M.A. wit- 
nessed marked progress in the work 
Of the standardization committees 
coming under the general supervision 
of T. R. Rideout, Westlnghouse Elec- 
tric dc Mfg. Go. The committee on 
the lubrication of gears of which 


A. A. Ross, General Electric Co., 
{above, Icjt) and L. D. Martin, 
Eastman Kodak Co., attended 
ACM A meeting, commented on 
papers. At right, D. T. Hamilton, 
Fellows Gear Shaper Co., finds 
time to take some candid pictures 
and stroll about the grounds 








f 

/ 


AGMA President, U. Seth Eberhardt, Newark Gear Cutting Machine 
Co., H. H, Kerr, Boston Gear Works, and F. B. Drake, Johnson Gear Co., 
(left to right) relax between sessions, makes plans for the future 
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Diffcrsniics in Production Methods Discussed 
At A.S.M.E. Meeting on Shell Manufacture 


CINCINNATI — Several hundred rep- 
r6sentatives of metal-working plants, 
U. S. Army ordnance officers, and 
representatives of the machine tool 
Industry attended the A.8ME. meet- 
ing on manufacture of shell held here 
Oct. 16 and 17 under the auspices of 
the Army Ordnance Association, A. 6. 
M.E. Ammunition Group, Machine 
Shop Practice and Metals Engineer- 
ing Divisions and Cincinnati Section 
of A.S.M.E. 

With Col. James L. Walsh, chair- 
man, A.SM.E. Committee on Na- 
tional Defense, presiding, the first 
session was given over to a discus- 
sion of shell steel specifications and 
furnace equipment suitable for heat- 
ing shell billets for forging. This ses- 
sion was opened by Edward A. Mul- 
ler, president, the King Machine Tool 
Co., and civilian chief of the Cincin- 
nati Ordnance District. In his intro- 
ductory remarks, Mr. Muller paid 
tribute to manufacturers In the met- 
al-working industry who are show- 
ing much determination to supply 
needed products as rapidly a.s pos- 
sible. He also complimented the Army 
Ordnance Department on the work 
that has been done in preparing 
specifications for needed material, 
particularly with respect to shell, 
which must be safe to handle, accu- 
rate in flight and efficient in frag- 
mentation when it reaches the tar- 
get. Because of the vo-st quantity 
of shell that would be required in 
the event of hostilities, the produc- 
tion problems Involved probably are 
more Important now than those in- 
volved in the manufacture of guns 
to Are these shell. 

Ordnance shell steel specifications 
were discussed in some detail by Lt - 
Col. Miles W. Kresge, Assistant to 
Chief of Ordnance, U. S Army. He 



Interested Jisfcners nt all of the 
sessions ivere Sol Einstein, (jep) 
vice-president , Cincinnati Milling 
Machine Co., and ll. J. ICills, 
Carborundum Co. Mr. Wills read 
a paper on the classification of 
surface finish of shell at one of the 
iiioniiiig meetings 


pointed out that shell is the product 
of essential compromises between re- 
quirements of the Army artillery di- 
visions for shell that will function 
properly, and the requirements of 
steel suppliers, forgers, and metal- 
workers for a product which can be 
manufactured efficiently in large 
quantities. Free-machining, high sul- 
phur, high manganese steels now are 
being used for shell so that the 
product can be machined rapidly and 
accurately. These steels will be used 
until u shortage of manganese forceps 
a change In specifications. He also 
said that the Ordnance Department 
LS open-minded on the subject of 
specifications, and will consider rec- 
ommendations for changes where 
these will result in better manufac- 



€ 


I 

James R. W' caver, \\' estinghouse , 
and Charles Meier, general man- 
ager of Acme Mm June Tool Co., 
jound time for a couple of storie.s 
ivhilc attending the A.S.T.E. meet- 
ing on shell pi odiiction 

turing efficiency without reduction in 
quality of the product. 

The suitability of batch type, 
straight line continuous pusher type, 
and rotary hearth furnaces for heat- 
ing shell billets were considered in an 
informative paper presented by Pro- 
fessor W. Trinks of Carnegie Insti- 
tute of Technology. He pointed out 
that all three types of furnace are 
adaptable for this work, but that 
they each have certain limitations 
In all three types it Ls necessary that 
the rate of heating and the maximum 
temperature bn controlled carefully 
so that the edges and corners will 
not be melted to form slag on the 
house of the furnace The furnace 
builders ELs.sociation has suggested 
a heating rate of 60 lb per sq.ft, per 
hr. with a maximum furnace tem- 
perature of 2,300 F. for the heating 
of these billets. Control of furnace 
atmosphere to reduce scaling is im- 
portant, but the formation of a 
slight amount of scale is to be ex- 
pected In all three types of furnace. 
With regard to temperature and at- 



hdicard A. Mutter, (left) presi- 
dent, king Machine Eoiil Co., and 
thief of (.'ineinnati Ordnance Dis 
tnet, ivas ant' of the first speakers, 
lie is shaivn here with Warner 
keely, I Earner I'r Swasey ( o 

mexsphere controls. Prof. Trinks 
pointed nut that automatic controls 
are worst than hand control when 
they are not supervised properly. 

In the dLscusslon of Prof. Trinks’ 
paper, Alan Daucli. George J. Hagan 
Company, pointed out that heating 
time in rotary hearth furnaces is 
about 60 per cent of that required In 
pusher type or batch type furnaces 
for the same work. Maintenance cost 
with rotary hearth furnaces Is slightly 
higher than with other types, be- 
cause it Ls a mechanical unit oper- 
ating at high temperatures. This 
high maintenance cost, however, Ls 
offset by higher production rales. 
The discussion also brought out the 
fact that pusher type furnaces have 
a number of advantages, In that 
they are simple and economical to 
operate. Susceptibility to soallng and 
slag formation Ls highest In the ro- 
tary furnace and lowest in the batch 
type unit. 

Efficient Arms Needed 

In Ills talk at the luncheon Wednes- 
day, J. B. Doan, president of the 
Cincinnati chapter of the Army Ord- 
nance Association, and Chairman of 
the Board of the American Tool 
Works Company, pointed out that 
while trained men are necessary In 
modern warfare, they are not enough 
Wc must have efficient arms in large 
quantities. He further .stated that he 
believed that the hope of our democ- 
racy Ls to be so thoroughly prepared 
that statements of our leaders will 
not be taken as bluff, but will be 
backed up with a well-equipped, well- 
ir^ined army 

The Wednesday afternoon session 
was given over to a dLscusslon of 
shell forging equipment, with R,oberl 
T. Kent, nroducticni engineer, Ord- 
nance Dept., U. S. Army, and George 
F Schranz, general manager, Bald- 
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Active Participants — Many A.S.M.Ii. nicwbcrs took mlrth^ pari in Ihc discussion held diiniuj the mcciimi on 
the Manujaciure of Shell. Above (left to ri(fht) I^rofcssor li\ Tvinks, Carncyic Institute of Technology, dis- 
cusses the adaptability of various funiaces for heating shell billets. Lucien 1. Veomans talks on the application 
of shell machining equipment. Lt. Col. Miles IV. Kresge, Ordnance Department, U. S. Army, spoke about ord- 
nance shell steel specifications. Professor Frank Macconochie, University of Virginia^ reported on a recent ex- 
tensive survey of present day shell forging equipment. //. N. Anderson, The Hill Acme Co., took part in the 
discussion of shell forging methods. He recommended the use of special hayidling equipment to speed up forg- 
ing of large shell by upset method 


win Southwark Dlv., Baldwin Loco- 
motive Company, presiding. In his 
analysis of shell forging equipment, 
Prank Macconochie, professor of me- 
chanical engineering, University of 
Virginia, pointed out that availability 
and speed of production are essentials 
in the shell program. Both the up- 
setting and the pierce and draw 
methods of producing shell forgings 
will be used, as well as a number of 
special shell forging machines which 
have been made available to Ameri- 
can manufacturers. The relative mer- 
its of various types of equipment are 
not as important as the job of get- 
ting the shell program under way. 

480 Shells Per Hoar 

Two new methods of forging shell 
were announced during this session 
A. Waltman of Clearing Machine 
Corporation said that his company is 
building an automatic machine which 
should produce about 480 shell per 
hour, delivering them on a conveyor 
This unit comprLses a furnace and 
forging machine connected together, 
so that the only labor required is for 
loading the furnace. The first unit of 
this design will be ready for demon- 
stration soon, according to Mr. Walt- 
man. Also, in his paper on the flow 
of metal during the forging of shell, 
Mr. M. D. Stone. United Englmer- 
ing and Foundry Company, an- 
nounced development of a new hy- 
draulic forging press by the Domin- 
ion Engineering Works of Canada, an 
associate of United Engineering and 
Foundry Company, which makes a 
complete shell forging in one opera- 
tion. The second operation now done 
in a draw press is eliminated with 
this machine. 


A shell machine capable of turn- 
ing a shell a minute, designed for 
the Army by the machine tool indus- 
try was mentioned in his talk on 
cooperation between the government 
and the machine tool builder by Tell 
Berna, general manager of the Ma- 
chine Tool Builders’ Association, dur- 
ing the Thursday morning session. 
Mr. Berna announced that the Stude- 
baker Corporation has built the first 
of these machines and has It in op- 
eration on a continuou.s life test 
According to him, the reason for de- 
signing these machines is that In the 
event of war the army will have 
tested designs which could be fol- 
lowed by any manufacturer equipped 
for this type of production. This will 
insure a broad source of supply and 
enable the Army to get shell m large 



li. I\ lUaiK hard , .sales manager, 
Bullard Co.; J. B. Doan, ehainnan 
of the hoard. Ameriean Tool 
li'^orks Co.; and August //. 
'Tuerliter, president, C incinnah 
Bickford Tool Co., found mutual 
problems to talk over zuhile at the 
meeting. Mr. Doan is president of 
the Cincinnati chapter, Army 
Ord fiance Association 


volume without expensive delay. 

Stressing the part played by ma- 
chine tools In National Defense, Mr. 
Berna stated that the industry al- 
ready has doubled Its output during 
the past twelve months, and prob- 
ably will expand considerably during 
the next year. He pointed out that 
one of the major bottlenecks in de- 
fense production is the lack of trained 
men. To quote Mr. Berna, "Machine 
tools are only one element in national 
defense production, many other types 
of machinery are also needed. Plants 
need to be built, men need to be 
trained, large numbers of gages, jigs 
and fixtures will be required. Meth- 
ods of manufacLiu*e must be checked 
and revised. And then all of these 
elements mUvSt be coordinated before 
large scale production actually gets 
under way. The machine tool indus- 
try is confident that It will be able to 
produce the machine tools required 
Just as rapidly as plants will be ready 
for their installation and the men 
ready for their operation." 

Simple Machines Advocated 

Lucien I. Yeomaas discussed the 
controversy between the two schools 
of shop procedure, in which one ad- 
vocates the reduction of operations 
to their lowest terms and the use of 
simple machines, while the other ad- 
vocates putting as many operations as 
possible upon one machine, with the 
requirement of a skilled operator not 
easily trained. He strongly advo- 
cated the use of simple machines for 
single operations, so that plants 
which will manufacture shell can 
get under way without first having 
to go through an extensive training 
period. 
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New y -Presidents at G-£ Supfxlv Corp. 
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D. C PETERSON 


R. J. BROWN 


C. R. PRITCHARD 


Japan Plans tn Produce Needed 
Tools; U.S. Patentees Endangered 

TOKYO Plan 3 to make Japan’s en- 
gineering industries self sufficient in 
machine tools within three years were 
recently discussed at a government- 
spon.sored conference The result: 
machine tools which heretofore have 
been Imported will be made in Japan 
Officials hinted that if "encourage- 
ment'’ measures should fail to pro- 
duce the desired results, the General 
National Mobilization Law will be 
invoked under which orders may be 
placed with manufacturers regardless 
of previous commitments Pi ivate 
plants may be expropriated by the 
government as a last resort 
Government representatives indi- 
cate that foreign patents will be 
respected in the drive for Japanese 
manufacture of machine tools How- 
ever, patented machine tools which 
have not been imported or manu- 
factured in Japan for three successive 
years may be compulsorily licensed 
under the Patent Law in Japan This 
provision has much significance for 
American machine tool manufac- 
turers whose designs are piotec ted by 
Japanese patents As long as manu- 
facturers are able to export tools to 
Japan infringement of patents is 
ruled out by law Howevei . if tools 
should become unavailable in Japan 
(as they have, due to American ex- 
port restrictions) the American 
patentees are required to offer the 
patent for sale "on reasonable terms" 
so as to avoid Invalidation oi ex- 
propriation 


NAMES in the NEWS 


James H Chasmai. former woiks 
manager of the Remington Arms Co . 
Bridgeport, Conn , has been placed 
in charge of all work Wm C Ash- 
croft succeeds Mr Chasmar as works 
manager and A E Buchanan, Jr , 
technical directoi of the company, 
has been named assistant works 
manager 

Dr Claude L Clark, formerly of 
the department of engineering re- 
search of the University of Michigan, 
ha-s Joined the metallurgical staff of 
the steel and tube division of the 
Timken Roller Bearing Co at Can- 
ton, Ohio as metallurgical develop- 
ment engineer During the post ten 
years at the University of Michigan 
Dr Clark has conducted research 
studies of the properties of metals 
at elevated temperatures 

Rear Admiral Wm G DuBose, who 
has retired from the United States 
Navy after serving more than 45 
years, including service as the Navy's 
chief constructor from 1937 to 1939, 


has been elected chairman of the 
executive committee and a director 
of Cramp Shipbuilding Co In his 
new po.st, Admiral DuBose will take 
an active part m the reopening of 
the shipyard and in the construction 
of more than $100,000,000 of naval 
cruisers for which an order has been 
placed with the company 

Charles R Pritchard and Ralph J 
Brown have been appointed vice- 
presidents of the General Electric 
Supply Corp , Bridgeport, Conn 

D C Peterson formerly vice-presi- 
dent in charge of manulacLure of 
the Buda Co , has been appointed 
works manager of the Supciior En- 
gine Division of the National Supply 
Co , Toledo, Ohio In 1934 he was 
affiliated with the Continental Can 
Co. New York N Y 

Captain S C McDowell, U S 
Navy, retired, was appointed new 
president and geneial manager of the 
Enterprise Foundry Co , San Fran- 
cisco Charles Hoehn, W'ho had been 
president of the concern was named 
chaiiman of the board 

Olivei T Osboine, lormcr general 
manager ot the Locke Steel Chain 
Co, Brldgepjit Conn, has been 
elected president Mr Osboine has 
been with the company 28 years and 
succeeds D Walter Haggerty, who 
beet mes chairman of the board 
Other nevly elected officers include 
Sylvanus D Locke, vice-president 
and treasuier, F S McDaniel sec- 
retary 

Eugene R Peiry has been pro- 
moted to manager of engineering 
and superintendent of the Mlcarta 
works of the Weslinghouse Electric 
& MfR Co at Trafford, Pa Mr Perry 
has been associated with Westing- 
house since 1929 

E W Ritter, former general mana- 
ger of radio tube manufacturing, has 


been appointed vice-president In 
charge of all manufacturing and pro- 
duction engineering of the RCA Mfg. 
Co H L Sommerer, former manager 
of manufacturffig has been appointed 
assistant to Mr Ritter 


PLANT EXPANSION 


American Steel and Wire Co , Wor- 
cester, Mass , subsidiary of United 
States Steel Corp , will construct four 
additions to the company’s South 
Works The project, to be completed 
within 20 months, will provide 
modem, centiallzed facilities capable 
of meeting the needs of the New 
England market 

Boeing Airplane Co will expand its 
plants at Seattle, Wash , and Wichita, 
Kan , to a total of 74 acres, five times 
their area of a year ago Of the 
1,600,000 sq ft to be added, two- 
thirds will be at Seattle and one- 
third at Wichita 

General Electric Co has begun a 
$50,000,000 expansion program to sup- 
ply National Defense needs All 
plants equipment, and defense ma- 
feiials will be increased 

R Hoe k Co , Inc New York, N Y 
Will elect a new $40 000 welding plant 
for the manufacture of recoils for 
gurvs and gun paits Tlie new plant 
will increase the total manufacturing 
area ot the company to approxi- 
matelv 100,000 sq ft 

Martin Electric Co , Detroit, manu- 
factuiers of resistance welding trans- 
foimers is completing an addition 
to iLs plant The expansion doubles 
Iht. manufacturing floor space and 
will add more than 100 per cent to 
production capacity of the company 

Carboloy Co , Inc . Detroit, Is open- 
ing a branch office in Los Angeles, 
and will carry a complete stock of 
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Dies at 72 



Cited —Grorge fl Buchcfj pit \i- 
dent, IV es ting ho us I Lhctrn (5r 
Co , (left) receives a 30 yan 
service emblem, presiutid by 
A, W Robertson, chairman of 
the Co More than 21,000 othei 
employes, who have been itifh the 
Co. 10 or more y^ars, nceivid 
similar service aivards 

standard carboloy tools The offices 
will be In charge of J W Doody 
and Ray D Mack 

American Magnesium Coip New 
York, N Y Is tripling its fabricated 
magnesium output to supply the de- 
mands of National Defense A new 
die-castmg plant has just been 
erected and equipped at Garwood 
N J 

Bendlx Aviation Corp Bendix 
N J , has purchased the Atwatei 
Kent Mfg Company’s plant No 6 
at Philadelphia After details of the 
purchase have been approved the 
plant will be prepared for operation 
and It is expected that between 7 000 
and 10,000 men will be employed 

Bell Aircraft Corporation's new 
$1,050,000 aircraft assembly plant at 
Niagara Palls, N Y is scheduled to 
be completed by Peb 1941 

The new building will provide ap- 
proximately 300,000 sq ft of floor 
apace A force estimated at 3 000 men 
employed on three 8-hour shifts will 
assemble Alracobra type fighting 
planes for the United States Army 

Aluminum Co of Ameiica will 
erect a large addition to its Edge- 
water, N J plant The new factory 
will be 8 stories in height and will 
measure 141 by 81 ft This projf^ct Is 
part of the company s $150 000 000 
expansion program 

Westinghouse Electric Mfg Co 
will spend $500,000 in expanding 
facilities of its lighting divisions at 
Cleveland, Ohio The expansion in- 
volves four new buildings and opei- 
atlng equipment, and is scheduled to 
be completed February 1 
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BUSINESS ITEMS 


National Cylinder Gas Co Chicago 
111, will take over the distribution of 
the "Rego” line of gas welding and 
cutting equipment manufactured by 
Bastian-Blessing, also of Chicago 

Kitson Co , Philadelphia, Pa , has 
acquired the exclusive rights for the 
manufacture and distribution of 
Oman belt-lubricating bearing metal 
Since the Kitson Co was founded 
in 1893 it has specialized in the 
manufacture of brass goods for the 
water gas, and plumbing industry 

Willard Equipment Ltd Vancou- 
ver, B C has been appointed repre- 
sentative in British Columbia and Al- 
berta for the Mercury Mfg Co , Chi- 
cago, HI , a leading manufacturer of 
materials handling equipment 

H A Smith Machinery Co , Syra- 
cuse N Y has been appointed a 
distributor for Sullivan Machinery 
Co, Michigan City Ind The Sulli- 
van Ime of air and gas compressois 
for indiLstrlal uses will be distributed 


OBITUARIES 


Benedict Shubart western sales 
lepresentative Link-Belt Co Chi- 
cago died recently at the age of 64 

Arthur W Graham president tmd 
treasurer of the Graham Mfg Co 
Providence R I recently died of a 
heart attack at the age of 67 At one 
time Mr Graham was connected 
with the American Locomotive Co 
and later with the Builders Iron 
Foundry 

Ralph R Hull 61 foimei secie- 
tary-treosurer of the Houde Engi- 
neering Coip, and one-time head of 
the construction department of the 
Lackawanna Steel Co died recently 
at his home in Buffalo after an Ill- 
ness of several months 

Morrison Mills eastern district 
manager of the Construction Equip- 
ment Div of the Chain Belt Co Mil- 
waukee, died recently Mr Mills was 
Service Manager of the Construction 
Equipment Div of the company from 
1931 to 1937 

Carl Wentorf plant superintend- 
ent of the West Bend Aluminum 
Co , West Bend Wis died recently 
at the age of 67 Mi Wentorf helped 
found the West Bend firm 29 years 
ago 

H H Timken Sr co-founder of 
the Timken Roller Bearing Co , Can- 
ton, Ohio died of pneumonia two 



H H TIMKEN. SR 


weeks ago after a short illness Mi 
Timken who W£is 72 years old wa.'. 
chairman of the board at the time 
of his death With his father and 
brother m 1898 Mr Timken helped 
found the company He has watched 
the organization grow from one plant 
to plants in Canton Columbtis 
Wooster and Mount Vernon all in 
Ohio and m which more than 10 000 
persons are employed Mr Timken 
was president of the company for 23 
years and chairman for 12 His father 
developed the Timken Roller bearing 
which has played a major role in the 
development of the automobile 

Noble J Ross one of the foundeis 
of the Beloit Iron Woiks in 1885, is 
dead at the age of 86 At the time of 
hLs letlrement 15 years ago Mr Ross 
was vice-president of the iron works 


MEETINGS 


American Management Association 
Annual conference Cleveland Hotel 
Cleveland, Ohio, Nov 12 and 13 

American Society of Mechanical 
Engmeers Annual convention New 
York, N Y Dec 2-5 

National Exposition of Powei and 
Mechanical Engineering Grand Cen- 
tral Palace New Yoik, N Y Dec 
2-5 

Society of Automotive Engineer:^ 
Annual meeting, and engineering dis- 
play Book-Cadillac Hotel, Detroit 
Mich, Jan 6-10, 1941 

Society of Automotive Engineers 
National Fuels and Lubricants meet- 
ing Hotel Mayo, Tulsa, Okla Nov 
7-8 

Motor b Equipment Manufacturers 
Association Annual meeting. Black- 
stone Hotel, Chicago, 111 Dec 10 
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SHOP EQUIPMENT NEWS 


‘Khipcaster” Die-Casting Machine 

Designed for Handling Zinc Ailoys 


Madlson-Kipp Corp , Madison. Wls . 
has developed the Model No. 500 
“Giant KlppcEister'’ especially for the 
die-casting of zinc alloys. This new 
model is about twice as large as the 
company's previous standard model, 
with a weight of about four times 
that of the standard to provide added 
strength needed for handling sub- 
stantially larger parts 

The new model “Kippcaster" util- 
izes a combination of hydraulic and 
air operation. Die-head rams operate 
hydraulically through a special tog- 
gle arrangement, which is actuated 
by a hydraulic cylinder. The stand- 
ard hydraulic system is a Vickers 
combination pump driven by a 
hp. 1,200 r.p.m. motor Standard 
die head measures 8 x 10 in , but 
clearance is provided so that larger 
dies can be used. Both stationary 
and movable dies may be of two 
standard thicknesses — either 3 or 4 in. 

Machine stroke is BMi in. with 
standard cylinders and plungers. Over 
1,000 lb. pre^ure is exerted on the 
metal with 100 lb. air pressure. 
Gooseneck with standard plunger 
has a capacity lor shooting a lb. 
casting. Pot capacity is 200 lb of 
zinc alloy. 

Main castings of the machine are 
made of high strength Meehanite A 


iron, as are the metal pot and goose- 
neck. Power parts are made of heavy 
cast steel. Length of the machine is 
8 ft 1 in , width is 3 ft. 8 ln„ and 
height is 6 ft 2 in Weight is ap- 
proximately 6.500 lb 

Chip-Breaker Grieder 

Annouaced by Carboloy 

A low-priced grinder for grinding 
chip-breakers In carbide tools has 
been announced by Carboloy Co., 
11149 E. Eight Mile Rd , Detroit. 
Mich With this grinder, exact forms 
of chip-breakers determined as ideal 
for any given operation can be 
duplicated quickly when the tool is 
re-ground. Tlie tool is clamped in a 
toolholder mounted on a universally 
adjustable fixture table fitted with 
three protractors, to permit adjusting 
to correct setting in all directions 
with minimum effort 
Thk tool is then moved under the 
wheel to a distance corresponding 
to the chip-breaker width and the 
wheel is fed down while feeding the 
table back and forth The wheel-feed 
IS also provided with graduations so 
that chip-breakers can be ground to 
exact depth. Reslnold diamond wheels 
of 100 grit are recommended Grinder 




Is designed for use with tools up to 
VA In wide. Operation La through a 
110 volt, 60 cycle, V4-hp. ball-bearing 
motor equipped with reversing switch. 



TowHotor Lift Truck 

Haudlei 3.000-Lb. Load 

Towmotor Co., 1264 E. 152nd[ St., 
Cleveland, Ohio, has developed a 
small lift truck especially for hand- 
ling 1,000- to 3,000-lb. loads. Built on 
a 40-ln. wheelbase, this Model No. 
LT-40 truck weighs in the neighbor- 
hood of 3,500 lb., has a turning radius 
of 68 In., an over-all lift of 35 In., and 
a length without forks of 70 In. In- 
terchangeable attachments — forks, 
rams, scoops, flat plates, special load- 
ing devices— fit the unit for a wide 
variety of materials-handling opera- 
tions. 

Powered by a 22 -hp. four-cylinder 
gas engine, equipped with degasser 
and governor, the truck travels at 
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speeds from 1 to 10 m.pii, Two speeds 
forward and two In reverse are 
achieved by a special transmission 
having only four gear elements. A 
special hydraulic lifting and tilting 
system enables the unit to lift and 
stack its rated load accurately to 
heights of 7, 0 and 11 ft. at approxi- 
mately 40 ft. per min. Design im- 
provements Include entire motor as- 
sembly and battery Instantly accessi- 
ble by lifting driver's seat; specially 
designed transmission case which 
permits removal of air-ventilated 
clutch plate without disturbing trans- 
mission; front (driving) axle housing 
designed as an integral part of the 
frame structure. 

Cutler- Hamiier “Unitrol" 

Pernits Flexible Installation 

The “Unitrol” system of sectlonallzed 
motor control developed by Cutler- 
Hammer, Inc , 205 N. 12th St.. Mil- 
waukee. Wls., permits all needed 
types of control devices to be or- 
ganized in locker-like motor control 
centers Instead of the usual pillar- 
and-post method of mounting. Stand- 
ardized construction allows quick 
building up of any control center to 
meet present requirements. Future 
changes are quickly and easily made 
by adding or removing sections, or 
by replacing unit controllers. 

Standard motor control units are 
mounted in standardized cubicle sec- 
tions which are made In 32 sizes, 


Maximum jdexlblllty of spindle speeds 
without gears or clutches Is achieved 
through the use of the “Micro -Speed” 
drive on a new line of gap bed lathes 
developed by Simmons Machine Tool 




8 widths and 4 heights for mounting 
any combination of units. Standard 
units can accommodate controllers, 
disconnect switches and accessories 
as required. Control units can be 
mounted In both front and rear of 
the section, giving double-sided con- 
struction. 


Corp., Albany, N. Y. This drive, In- 
stalled in the cabinet type leg, pro- 
vides a virtually unlimited variation 
of spindle speeds by flnger-tlp con- 
trol. Only a slight twist of the hand- 


wheel on the headstock gives a wlae 
range of speeds. Change Is Instan- 
taneous. 

Removable gap blocks In the bed 
permit greater* swing through the 
gap. The lathe Is equipped with 
Timken precision tapered roller bear- 
ings on the main spindle, which Is 
driven through V-belts. Rigid bed is 
of semi-steel. Carriage is so arranged 
to bring the compound rest close to 
the face plate. All gears in every 
feed mechanism are of forged steel, 
with accurately cut teeth. To pre- 
serve accuracy in screw cutting, a 
separate feed rod is provided. 

This lathe is built in 16-25 in. and 
18-27 in. sizes. Specifications, re- 
spectively : swing over ways, 18 and 19 
in.; swing through gap, 25 Ms and 27^4 
in.; total width of gap, 14 and 14 in.; 
width of each gap block, 7 in.; swing 
over carriage, 12 and 13 in.; distance 
between centers on e-ft. bed, 36 and 
36 in.; weight, 3,500 and 3,700 lb. 

Intermittent Scrap Cutter 

Also Trims Finished Parts 

Punch press scrap can be cut to pre- 
determined lengths and finished 
products cut to length with the dual 
purpose Intermittent scrap cutter de- 
veloped by F. J. Littell Machine Co., 
4169 Ravenswood Ave., Chicago, 111. 
This cutter operates at any given 



number of strokes of the press. In 
normal operating position the cutter 
blades are held open by spring. A gag 
or blocker unit is built into the rear 
scrap-cutter connection, operated by 
a solenoid which moves the gag to 
the cutting position. Solenoid is con- 
nected to the controlling unit which 
consists of a ratchet (which may 
have any number of teeth), a driving 
mechanism for operating the ratchet 
at one or more teeth per stroke of 
the press, and a switch operated by 
trip lugs the ratchet gear. In 
operation the lugs trip the switch 
every so many strokes of the press. 

“Coolflo” Coolant Pump 

Features Compact Design 

Warren Steam Pump Co., Warren, 
Mass., has developed the “Coolflo” 
coolant pump especially for machine 



“Micro-Speed” Drive of Sinnons Gap Bed Lathe 

Changes Spindle Speed Without Gears or Clutches 
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tool application. Both submerged 
and outside mounting types are made. 

tTnlt is extremely compact, and will 
circulate coolant containing dirt, 
chips and abrasives with minimum 
wear and without clogging. Casing 



and suction head are made of high- 
grade cast iron. Hard bronze im- 
peller IS of the open type, hydrauli- 
cally balanced. One-piece shaft is of 
heavy stainless steel. A totally in- 
closed 220, 440 or 550 volt motor is 
built into the unit. 



Four Way Valve Controla 

Two Double-Acting Cylinders 

C. B. Hunt & Son, 1B51 E. Pershing 
St., Salem, Ohio, hEis developed a 
double four-way hand-operated air 
valve suitable for controlling two 
individual double-acting air cylinders. 
This valve is said to be suitable for 
control of air-operated clamps, fix- 
tures, knives and other devices where 
it Is necessary to have one point of 
control for two cylinders that lead 
and lag one another in their respec- 
tive actions. 

Hobbiig-Tine Calculator 

Offered by Barber- Coliian 

A slide rule designed to simplify the 
calculation of bobbing time offered by 
Barber-Colman Co., Rockford, Dl., 


permits calculation of hob approach 
for spur gears, spline shafts and other 
straight forms. Robbing time Is easily 
calculated by setting the two slides 



on the reverse side in the order in- 
dicated The rule contains all stand- 
ard hob speeds found on Barber- 
Colman machines. By Interpolation 
the calculator can also be used for 
determining bobbing time on other 
makes of machines. 


Built by Tavannes Machine Co. of 
Switzerland and distributed in the 
United States by Cosa Oversea Trad- 
ing Corp., 5000-4 Chrysler Bldg., New 
York. N. Y , the “Gyromatic” vertical 
automatic screw machine occupies 
only a fraction of the floor space 
needed by conventional horizontal 
types Other advantages accruing 
Irom the vertical design are claimed 
to include reduction of noise, virtual 
elimination of vibration, greater con- 
venience and increased safety. 

Peed cams of the six longitudinal 
and SIX cross slides are located around 
the base, so that diameters and 
lengths of parts can be adjusted to 
within 0.001 in. while the machine is 
in operation. All slides are simple 



Hancock Valve Parts 

Now Are Superfinisbod 

Life Of valve seats and disks is 
claimed to be increased twelve-fold 
by the use of superflnlshing on the 
"500 Brinell” line of valves offered 
by Hancock Valve Div. of Manning, 
Maxwell & Moore, Inc., Bridgeport, 
Conn. Specially developed super- 
flnishlng machines are used for tlie 
newly adopted process. 


toolposts taking usual turret lathe 
tools. They are actuated by eaisily in- 
terchangeable Independent cams. 
Each cam can be used for many 
strokes through a system of levers. 
The six boring, tapping and reaming 
spindles coming from below opposite 
the work spindles allow chips to drop 
out of holes, making deep-hole drill- 
ing easier. Design permits constant 
checking of all tooling through plas- 
tic windows in the machine enclosure, 
not shown In the Illustration. 

Adjustable stops control down feed 
of bars. Spindle turret revolves on 
ball and thrust bearings, and is 
locked on a diameter twice as large 
as the spindle circle diameter. No 
chips, cutting oil or dirt can fall on 



Gyromatic” Vertical Automatic Screw Machine 

Requires Minimum Floor Space for Installation 
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the spindle head, which is high above 
the cutting tools. 

All three current models of the 
“Gyromatlc” have six spindles. 
Capacities for bar work are 1, 1% and 
2% in,; for chuck work, 4, 5'^ and 
7^ in. If soft metals are to be ma- 
chined, larger sizes can be chucked. 
Either air or mechanically operated 
chucks can be used. All machines have 
individual drive from a single motor. 

Binks Circulating Pump 

Serves as Agitator 

Binks Mfg. Co., 3114-30 Carroll Ave , 
Chicago, 111., is offering the No. 460 
series combination agitator and cir- 
culating pump units for use in spray 
finishing work. Perfected for large 
automotive plants, these units are 
now available to all industries where 



a small paint circulating system Is 
desired. The unit is adaptable to all 
Binks Type TU tanks, and is said 
to be suitable for multiple spray gun 
operation, and for short pipe runs. 
It can be mounted on the tank as 
shown or can be mounted above the 
tank and driven by a flexible shaft. 
Either air or electric motors can be 
used to furnish the driving power. 

Alumiuum Rivet Heater 

Developed by A.C.F. 

The “axj.f.’' Berwick electric alumi- 
num rlvtit heater offered by American 
Car & Foundry Co., 30 Church St., 
New York, N. Y., has 12 slots on each 
side of the heater so that 24 rivets 
can be heated at once. Rivet di- 
ameters run from % to 1% In. Length 
of heat depends upon rivet length, 
which ^n be up to 4 in. 

This heater is equipped with fully 
automatic temperature control, so 
that any temperature between zero 
and 1,000 F. can be obtained. Within 
3 min., 24 rivets of practically any 
size can be heated to 400 F.; If it is 
desired to heat them to 950 F. It wUl 



take approximately 4 min. Heater can 
be used for annealing, or for heating 
rivets to drive hot. Likewise it is 
feasible to use the heater for heating 
aluminum rods for making a rivet- 
head, bolt-head or forging. Heater 
rating is approximately 15 kva. and 



it can be built for any a.c. voltage. 
There are two ranges of speed one 
high, to get the heater hot, and the 
other low, to keep it heating. 

‘Mercotrol’’ Pressure Switch 

Has 10-70 Pound Range 

The Model No 15-45 “Mercotrol'' 
mercury contact pressure switch, de- 
veloped by Center & Giveen Co., 2024 
University Ave., Berkeley, Calif., has 
a cut-in pressure range of 10-40 lb , 
and a cut-out pressure range of 20-70 
lb. Pressure differential between cut- 
in and cut-out can be varied from 
10 to 60 lb. 

Said to be ideally suited for small 



pressure systems, this switch Is de- 
signed for service on non-corrosive 
liquids or gases. Mercury tubes are 
securely inclosed in a steel shell 
covered with Bakelite. A quick trip- 
ping action Is imparted to the tube 
by a patented snap-action feature, 
eliminating chattering. Complete unit 
Is claimed to be positively moisture, 
Insect and dust proof. 


Spaulding Fibre Truck 

Features Ease of Handling 

The Style A factory truck offered by 
Spaulding Fibre Co., 484 Broome St., 
New York, N. Y., Is claimed to com- 
bine long wearing quality, light 
weight and convenience of handling 
Body is of vulcanized fibre, while the 
bottom is of wood, with hard-wood 
cleats to which casters are attached. 
Casters are 4 or 4% in. in diameter, 
and can be furnished with Iron, fibre 
or rubber- tired wheeLs. Bands are 
made of oak reinforced with steel 
angles and corners. Trucks can be 
made to any dimensions desired. 

Fell Precision Level 

Needs Only One Setting 

Only one setting of the level Is re- 
quired when leveling machine tools or 
other equipment with the all-way 
precLsion level offered by Wm. B. Fell 
Co., 700 South St., Rockford, 111. This 
level, easily read to 0.00025 in , also 
shows 0.0005 In. per ft. With this 
extreme range the device can also 
be used for accurate checking of 
straightness on work that does not 
need to be level, and as a time saver 
for leveling whei’e extreme accuracy 
is not needed 

Heavy sections are employed in the 
level to avoid possible temperature 
distortion. Graduations are in 0.0005 
in, per ft., and form squares about a 
circular bubble, thus giving coordi- 
nate readings. Graduations are on 
the side of the glass toward the 





bubble. This allows the use of heavy 
^-In. thick glass. Base is made of 
heat-treated cast iron, lapped flat 
by optical methods. Glass assembly 
Is mounted solidly in a spherical sur- 
face which Is an Integral part of the 
base casting. Four thumb screws 
under the cap permit adjustment. 
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DeVilbiss Portable Unit 

Has High Efficincy 

The Type NKB portable air compres- 
sor for operating small paint spraying 
equipment, developed by the DeVil- 
biss Co., Toledo, Ohio, is claimed to 
have an efficiency high enough to 
enable it to do the work of consider- 
ably larger units. Rated at %-hp., it 
is the successor to the company’s 
former Type NK outfit, and is the 
companion piece ^ the Vi-hp. com- 



pressor introduced recently Weighing 
only 72 lb., the unit is readily port- 
able. Actual delivery Is 4 55 cu. ft. 
per min. at 45 lb. pressure. It is 
claimed to be suitable both for in- 
terior and exterior painting in fac- 
tories and for production work 


Chelsea Exhaust Fan 

Mounts in Roof or Wall 

The Type IND industrial belt-drive 
exhaust fan made by Chelsea Fan 
& Blower Co., 370 W. 15th St., New 
York, N. Y., can be Installed either 
In a wall or in a compact penthouse 
unit which fits a level opening in 
the roof Fan is belt-driven to re- 
duce motor cost and save power con- 
sumption. A protruding orifice per- 
mits greater air delivery, while a 
heavy-duty die-stamped blade as- 
sures precision balance. Ball bear- 



ing motors and rugged all-steel con- 
struction make for durability. Ca- 
pacities range from 7,000 to 30,000 
cu ft. of free air per min., with mo- 
tors ranging from 1/3 to 1 % hp. 
Shipping weight is 115 to 410 lb. 

“Ideal" lasnlation Former 

Makes Uniform Slot Linings 

Neat, uniform slot linings can be 
easily made with the Insulation 
former offered by Ideal Commu- 
tator Dresser Co, 1057 Park Ave., 
Sycamore, 111 Either plain or cuffed 
insulation of any length up to B in. 
wide may be handled. Machine 
operates by turning a hand crank 
while insulation is guided between a 
rubber roller and two creasing rollers 


Liberty Machine Tool Co., 1050 Weller 
Ave., Hamilton, Ohio has developed a 
heavy-duty convertible planer with 
a movable, motorized left-hand hous- 
ing. Maximum distance between the 
housings is 73 in., with a minimum 
distance of 42 in. Rail heads are 
offset towards the center and side 
heads are offset towards the top, 
with all heads and tool slides having 
power rapid traverse and power feed 
in all directions. 

Housings are of heavy construction, 
with extremely wide faces. All screws 
are stationary with revolving nuts 
operating on thrust bearings. Table 



by aluminum brackets Tlie rubber 
roller protects insulation and pre- 
vents the creasing roller from cut- 
ting through. Any desired wldtli of 
trough up to 1¥2 in. may be obtained 
by adjusting the span between the 
two hardened steel creasing rollers. 


is of the flanged boxed type with full 
length clamps on both sides which 
are lubricated by felt wicks. Bed is 
of the Inclosed type, with a flange 
on the bottom for fastening to the 
foundation. It is provided with a 
double wall through the gearing sec- 
tion. Forced feed lubrication Is used. 

The machine has electrically oper- 
ated mechanical friction feed 
throughout to all heads, allowing the 
rail and each side head to be inde- 
pendent units with separate motors 
for each unit. 31de heads have count- 
er-weights which are suspended Inside 
the housings. There Is nothing below 


Heavy-Duty Movable-Housing Planer 

Developed by Liberty Machine Tool 
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the floor line of the machine, with 
only counterweight support brackets 
on top of the machine Table speeds 
are available to suit requirements 

Bates Staiiping Machine 

Marks Plates or Parts 

The No 5 name-plate stamping ma- 
chine offered by H O Bates, 245 N 
Broad St , Elizabeth, N J , stamps 
name-plates, parts or pieces ranging 
from 0 005 in to 3^ In thick, and 
up to 0 X In in length and width 
Machine has a double row heavy- 
duty SKP bearing in the die wheel 
for easy turning and accuracy By a 
powerful screw, nearly three tons 



pressure can be applied which permits 
stamping stainless steel and other 
high-strength alloys Depth of im- 
pressions can be easily controlled for 
stamping soft materials Standard 
machine is available with dies rang- 
ing from s'a to In Extra die wheels 
can be furnished, and special char- 
acters can be substituted 

Paragon Electric Timers 

Have Wide Interval Range 

Paragon Electric Co , 37 W Van 
Buren St , Chicago, 111 has an- 
nounced 12B models of interval timers 
and time delay relays designed for 
all types of electrical equipment 
which must be accurately timed in 
split seconds, minutes or hours 



Powered by slow-speed, self-starting 
synchronous motors, these all electric 
controls are equipped with fast act- 
ing, sliver contact micro switches 
Manual or automatic reset models 
for built-in flush panel mounting, in- 
closed surface mounting or wall 
mounting are available 

"Security" Lock Nut Uses 

Elliptical Spring Retainer 

A lock nut which is claimed to permit 
tightening up or backing off years 
after application without loosening 
its grip has been developed by Se- 
curity Metal Products, Inc, 362 E 
Kalamazoo Ave , Kalamazoo, Mich 
Known as the “Security” lock nut, 
this device utilizes a slightly elliptical 
spring-steel retainer permanently 
seated in the head of a standard nut 
When the nut Is applied, the re- 
tainer is distorted from an elliptical 
into a circular shape, thus setting 
up a powerful sprmg pressure be- 
tween the bolt threads and the re- 
tainer threads Neither the bolt 
threads nor the retainer is injured 



when applying or removing Nut ls 
started on the bolt with the fingers 
and a wrench Is used when the re- 
tainer threads start to engage the 
bolt threads 



"Wolfe" Augle Meter 

Aids Cutting Pipe Joints 

Distributed by Interstate Bales Co, 
1123 Broadway, New York, N Y , the 
“Wolfe” angle meter is said to save 
considerable time in marking pipes 


for cutting at oaa angles Adaptable 
to any angle from 0 to 90 deg in steps 
of 1 deg , on diameters from 1 to 20 
in , this device enables the pipe to be 
marked directly without calculations 
of any kind Using a method of 
measuring In both directions from the 
center line, it requires only four 
measurements to mark a pipe or 
stretch out in sixteen different points 
on the circumference Angle meter 
measures only 12x4'/^ In when folded 



"Mechanic’s Own” Gage Blocks 
Offered by George Scherr 

George Scherr Co , 12B Lafayette St 
New York, N Y , has added the 
' Mechanic’s Own” set to its line 
of ‘ Ultra-Chex” precision gage 
blocks Designed as a unit for the 
toolmaker’s and mechanic s tool box 
this five-block set enables a machin- 
ist to produce a part to within ex- 
tremely accurate limits 
The set consists of gage blocks ac- 
curate to within B millionths of an 
inch in the following lengths 1 0000, 
0 5000 0 2500 0 1250 and 0 0625 in 

TelAutograph "Telescriber” 
Transmits Messages, Sketches 

An improved "Telescriber” for in- 
stantaneously transmitting written 
messages and sketches over wires has 
been announced by TelAutograph 
Corp , 16 W 61st St , New York, N Y 
This instrument transmits writing 
sketches or designs in facsimile to a 
number of stations simultaneously or 
to any one or more stations selec- 
tively, within one building or between 
buildings miles apart 
Machine measures only 12 % in 
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In wllcal Milling Machine* aUo, rigidity originates In the column — 
the backbone of the machine— and determines the productive copacity 
of the machine more than any one other factor. 

Note how carefully the column of a Milwaukee Vertical Milling Ma- 
chine has been engineered for the proper distribution of metal — an 
inside horizontal wall divides it into a double box section, the cross 
mounting of the motor permits a solid rear wall, which, together with 
the solid front face, assures an unusually rigid structure. 

KEARNEY & TRECKER CORPORATION • Milwaukee, Wis. U. S. A, 





wide, IBYi In deep and 10% In high 
It operates on alternating current 
Units are available which both send 
and receive, while others receive only 

"Sealnaster" Haagor Beariags 
Deaigaed for Screw Coaveyors 

Stephens -Adamson Mfg Co , Aurora, 
111, hELs developed a line of “Seal- 
master" ball bearing hanger bearings 
especially for sciew conveyor service 
Permanently sealed and lubricated for 
life, these self-aligning bearings re- 
quire minimum power, while their 



compact Mechanite housings offer 
minimum obstruction to flow of ma- 
terial 

All parts are specially treated to re- 
sist rust Bearings are available in 
shaft sizes from to 2 if in 

Skilsaw Half- Inch Drill 

Ha|. Anti-Friction Bearings 

A %-W drill Quipped with anti- 
friction hearings throughout has been 
developed by Skilsaw, Inc , 5033 Els- 
ton Ave , Chicago, 111 This Model 
No BO drill weighs only B lb , Is 11 H 
In long, and measures in high 
Compact construction permits use m 





close quarters, while die- cast body 
combines greater strength with 
lighter weight Helical gears promote 
smooth performance The drill de- 
velops a no-load speed of 450 r p m 
and a full-load speed of 300 r p m 



Lewis-Shepard Hydraulic Truck 
Helps in Moving Machine Tools 

The Lewis-Shepard Sales Corp , 245 
Walnut St, Watertown, Mass, has 
developed an open-end hydraulic lift 
truck especially adapted for moving 
massive top-heavy machine tools This 
truck Ls claimed to provide speed and 
safety In raising and lowering the 
loads, as it has extra-wide spreading 
arms, special levers for picking up 
heavy Objects, and other features for 
added safety and convenience 

Schramm Livo Hose Reel 

Handles Air or Water 

A new type of live hose reel developed 
for use with either water or com- 
pressed air has been made available 
by Schramm, Inc West Chester, Pa 
These reels which are available in 



either wall or tank mounting types 
are designed so that 3 ft or the 
entire 50 ft of hose can be unreeled 
and the valve then opened 
Valve is built Inside the reel and 
is made of standard valve parts It 
Is self sealing, with no adjustments 
packings or stuffing boxes Reel side 
numbers are spun and welded to 
hub for extra strength Heavy bronze 
bushings support the reel 

Stondard Carbide Toolo 

Offered by Carboloy 

Manufactured on a mass-production 
basis, a line of standard cemented- 
carblde tipped cutting tools has been 
introduced by Carboloy Co , 11149 E 



Eight Mile Rd , Detroit, Mich In 
addition to covering In hve standard 
styles and three grades, the majority 
of all turning, boring and facing ap- 
plications, these standard tools are 
also capable of simple conversion, by 
the purchaser, into hundreds of 
‘special' tools, thus obtaining such 
tool forms at a total cost only a 
little more than new standard tools 
Shown are two complete sets of 
tools — one for cast iron and one for 
steel — in one of the seven sizes m 
which these are available Ready dif- 
ferentiation between tools designed 
for steel cuttmg and those intended 
for machining cast iron Is provided 
by colormg the shanks 
Introduction of a standard line of 
Carboloy tools for machining steel 
has been facilitated by development 
of a general purpose grade for steel 
cutting Tools made of this grade 
(7BB) will stand more abuse than 
those of the 7B grade, while they also 
have greater resistance to abrasion 
than the 7flA grade They are de- 
signed to take cuts up to in deep 
at feeds up to 0 030 in Foi machin- 
ing cast iron the standard tools are 
available in two optional grades 

“Welco" Pusb-Pull Motor 

Exorts 4,000-Lb. Tbrust 

B A Wesche Electric Co. 1622-162B 
Vine i8t , Cmcinnati, Ohio, has de- 
veloped a type of thrust mechanism 
which translates revolutions Into 


f 



practical, powerful straight line mo- 
tion, delivering a thrust up to 4,000 
lb Being entirely mechanical, with 
the thrust bar connected direct 
through differential gearing to a 
powerful torque motor, this "Welco" 
push-pull motor Is not restricted to 
vertical or semi-vertical mounting 
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THE NEW LOW CtPi 
• RTABLE PIPE-THREADING MACHINt 




»asy to move as a wheel- 
ow and operating from the 
nary light socket, the "Pipe 
ler" brings the pipe shop 
le job 



No more running back to the pipe shop to cut threads to fix 
those pipe-line breakdowns. That's where you save time and 
keep the maintenance department abreast of the production 
department because the "Pipe Master" goes anywhere it is 
needed, in the plant. Handling all sizes from to 2" through 
its spindle and driving geared threaders and cutters up to 6" 
. . . 90% of all your work is done by this handy machine. 


E 



HERE'S THE BOOK THAT TELLS THE STORY about the "Pipe Master." 
Write for it today! Deliveries are prompt and the price unusually low. 



■for calculating 



mARCHAnr 

the electric calculator with 
straight-One tnie-figure dials 
for ALL 3 FACTORS 

It's not economical for high-wage 
employees to figure with pencil and 
paper, because AAarchant will give 
"the answer" in a jiffy, .. correctly 
pointed off... with all three factors 
in plain sight for checking. 

This is why MaRCHANT is so popular in 
shop and drafting room ... for all 
work where slide-rule accuracy does 
not suffice. 

Try an Automatic Electric Marchant 
at our expense. They're priced to fit 
your job . . . budget terms if desired. 



HDWl Ofnci-. OP.KLA.KD, U- S. a 


Cunllvinani 
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O Ww wlih lo try a Marchant al no obligation toui. 
Q 5«nd "7 placu Natural Trig. Functions with Incru. 
manti to SoCDnds"(2S cants In stomps anclosad). 

O Sand "SlmpIlRad 5q. Root Mulhod” (no ehargu). 
n Sond pamphIM "Convarilon of Dacimal Ratio to 
*’ **■ n for Goar Dnsign" (no ehargo). 


Firm 

fndhddva/_ 

Addroii^^ 

Uio margin of pogo if nocoiiary. 


It can be used nonzontally, upside- 
down or In any conceivable position. 
Also, since the motor is reversible, a 
pulling motion of equal force to that 
of the thrust is available. 

Improved Center Point Luba 

Needs Only One Application 

Based upon initial developments in 
1937, Chicago Mfg. & Distributing 
Co., 1936 W. 46th St., Chicago, 111, 
has developed an improved lathe 
center point lube having the con- 
sistency of the No. 2 grease. With 
this lubricant it is claimed that only 
one application is required for any 
one job being turned In the lathe. 
Thus there is no lost time for stop- 
ping to relubricate the work, preci- 
sion work is promoted because the 
lathe center can be drawn up more 
snugly, and less power is required to 
operate the lathe. It is further 
claimed that It is not necessary to 
use high speed steel lathe centers 
when using this lubricant. 

G. E. Inkless Recorders 

Include D. C. Instruments 

The Type CF line of Inkless recorders 
developed by General Electric Co , 
Schenectady, N, Y, (AAf— Vol. 83, 
page 272), has been extended to In- 
clude direct-current instruments. 
Voltmeters, ammeters, millivoltmeters, 
mllliammeters, and microammeters 
are available. Identified as the CP2 
line, the d.c. instruments make It 
economical to apply recording instru- 
ments to many applications where 
previously the expense of suitable 
equipment could not be justified. Be- 
cause of their inkless operation, they 
are suitable for general testing pur- 
poses and for use on moving vehicles. 
The recorder is portable and Ls suit- 
able for either indoor or outdoor 
applications. It makes possible con- 
tinuous operation for 30 days without 
attention, and may be operated at 
temperatures from — 10 to 120 F. 

‘Marknl” Solidified Paint 

Murks Hot or Cold Surfaces 

A solidified paint In stick form, which 
can be used tor marking either hot 
or cold surfaces, has been developed 
by Markal Co., 6 E. Liake St., Chi- 
cago, III. Known as "Markal A", this 
material Is especially adapted for 
marking cold metal parts which re- 
quire subsequent heat-treatment up 
to 1600 F. Ihe part can be Immersed 
in either oil or water Immediately 
after heating without impairing the 
legibility of the marks. Available in 
white only, It is claimed not to flow, 
run, char, nor discolor. It Is also 
claimed the markings adhere tena- 
ciously to the metal, and will with- 
stand all weather conditions without 
chipping, peeling or cracking after 
the surface has cooled. 


Squre D "Mnlti-breakeR” 

Protects 3 Phase Circnits 

Square D Co., Detroit, Mich., has 
announced the Type M "Multi- 
breakeR" for use on 3-phase, 4-wire, 
solid-neutral a.c. circuits of 120-20H 
volts. When an overload occurs on 
any one pole, all poles trip simultane- 
ously. Breakers are trip-free and 
cannot be held closed on a short or 
overload. Indicating units are cali- 
brated and sealed at the factory so 
that intended capacities cannot be 
exceeded. Capacities range from 15 
to 100 amp. 

U. S. Rubber Develops 

Synthetic Rubber Clething 

Synthetic rubber clothing providing 
superior protection for industrial 
workers has been developed by United 
States Rubber Co., 1230 Sixth Ave., 
New York, N. Y. This clothing, made 
of "Synthal," resists oils, greases, 
acids, alkalies, and similar chemicals. 
It is also strongly resistant to most 
enemies of natural rubber, such as 
heat, sunlight and aging. All seams 
of the garments are vulcanized, doing 
away with stitch holes which form- 
erly were a means of penetration. 

NEW MATERIALS 


"Deltabecton” Aircraft Wire 
Announced by General Electric 

"Deltabeston" light weight small 
diameter aircraft wire which can be 
used to carry power to any part of 
a plane with safety has been an- 
nounced by the Appliance and Mer- 
chandise Department of the General 
Electric Co., Bridgeport, Conn. This 
wire can be used for storage battery 
leads, circuit wiring for lamps, instru- 
ment wiring and other similar ap- 
plications. It is flame-proof, highly 
resistant to heat, oil and moisture, 
and is available in sizes from No. 22 
to 2/0, inclusive. 

Metal Finish Produces 

Grain al High Speed 

A finishing schedule that greatly re- 
duces the time required for grain 
work Is announced by Maas & Wald- 
steln, 43B Riverdale Ave., Newark, 
N. J, In this schedule a special speed 
primer is used as the base coat. This 
coat will dry out of dust in five min- 
utes and is ready to receive the 
graining Ink within an hour. After the 
ink is dry, good results can be ob- 
tained by using a clear air-drying 
lacquer as the top coat and eliminat- 
ing baking. For a more durable fin- 
ish, clear "Codur" baking lacquer is 
recommended for the top coat. This 
finish can be baked thoroughly in 
30 minutes at 275 F. 
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TO HELP YOU 
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MERICA IS rushing to arm. American 
Machinist, as it did during the World War, is 
rushing into print the latest authoritative data 
on materials and on armament production — 
written to help you help America. Here are 
typical recent comments on these special sections. 

''Please forward at your earliest convenience 1400 repzint 
copies each of the following articles: The Working of Mag- 
nesium Alloys, The Working of Aluminum Alloys. These 
will be used in our engineering training program” . . . E. 
Lewis, Engineering Manager, Lockheed Aircraft Corporation. 

"In your August 21 issue was a fine story on The Working 
of Aluminum Alloys. Would it be possible to receive JO 
copies of this section for use in our organization?” . . . 
S. T. Day, Jr., Engineering Dept., V ought -Sikorsky Aircraft. 

"Will you please send to J. J. Malespina, Chief Draftsnian, 
3 copies of The Working of Aluminum Alloys. Your early 
consideration will be greatly appreciated.'* . . . P. M. Earn}er, 
Chief Engineer, American District Telegraph Company. 


"If you have 3 additional copies of the article on man u failure 
of the 7}-nim shell case, we should be pleaced to hate ^ou 
send same to us." . . . Geo. E. Bacs, Picudent, Etiraiute 
Machine Company. 

"Please send about 10 copies of your folder on how to 
machine l^-mrn shells. W'e have had a few copies of this 
but have run out and are in urgent need of more" . , . 
H, L, Joseph Humphrey, Ex-Cell-0 Corp. 

"We under\tand reprints are available of an article on jhe 
manufacture of 73-mm ihelU. We shall appreciate your 
sending us 4 iopie\.” . . . G. //. Pfefferle, Chief Engineer, 
Dresser Manufacturing Co. 

• • • 

10 special sections on the Working of Materials, 
and 5 on Armament production have already 
appeared. Another Armament section is in this 
issue. More are to come in every succeeding 
issue of American Machinist — always first with 
the latest metal-working data. Watch for them — 
use them. 
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WHAT’S 

BRAZEN 

Like welding, hrazin^^ is one of 
thoh.e originally crude processes that 
has emerged into respectability. 
I'hoLigh long used in production, its 
future applications, we leel, arc 
hound to show a tremendous in- 
crease. The main reason is the con- 
trol led-atmosphere furnace, in which 
parts can he copper brazed without 
subsec]uent cleaning. And what a 
joint! Other factors making for im- 
proved quality with lowered cost are 
wide furnace flocibility and elimina- 
tion of extensive design changes. On 
page 903 A. K. Philhppi, Westing- 
house manufacturing engineer, out- 
line.-i a few of the economies. 

TWO IN ONE 

An effective \n a) of boosting out- 
put while cutting costs is to do t\so 
operations at once. The trick is to 
combine them without oserwhelming 
complications. On page 907 Herbert 
Chase, roving reporter, presents an 
example of tfiis type wliose solu- 
t’on proved to be extremely simple. 
Where production ^^ar^ants, the same 
approach could be used an) where. 





PHILIP M. McKENNA 

. . doubli' carbides /or sfccl 

TIPPED FOR TORTURE 

The punishment carbide tipped 
tools can take is often amazing, 
is the w'ork they can do. But like 
other spectacular impro^emencs over 
previous practices, they yield disap- 
pointment when improperly used. 
The best material for cutting steel, 
for instance, might turn out to be an 
entirely different compound from 
that giving best re.sults on cast iron. 


IN THIS ISSUE 


An analysis of the various conditiems 
and ways of meeting them l.s pre- 
sented on page 917 by Philip M. 
McKenna, president of McKenna 
Metals Company, In it he discusses 
properties of the recently introduced 
titanium-rungsten tarbiclc you’\c 
heard so much about. 

RETURN ENGAGEMENT 

You’ve made H. L. Linsley’s ac- 
quaintance in these pages before- 
in the August 7 number, to be ex- 
act, when he described Wright Aero- 
nautical's answer to the problem of 
machine tool lubrication. Mr. Linsley 
is with us again, on page 90 lS, where 
he disLUsses precision thread grinil- 
ing as used by Wright in engine 
manufacture lecfiniques and prae- 
tues satisfactory to engine makers 
siiould be of considerable interest to 
all engaged in producing for defense. 

TOOLED FOR CHANGES 

You know that feeling just as 
the new line’s running smoothly, En- 
gineering announces several dozen 
ciiangcs in the model. At least one 
plant will have few'er headaches than 
usual when that happens. The plant 
is the diesel engine shop recently 
opened by International Harvester in 
MiUaukec. In it c\ erything - well, 
nearly everything — -has been planned 
for extreme flexibility. In less than 
eight hours, standard time, the m hole 
\sorks (an be changed over from one 
model to another. The secrets are 
bared beginning on page 910. 

GREAT PROFILE 

From (.alifornia, as you might 
expcit, emerges another seemingly 
iDikeyed idea for working sheet alu- 
minum After we learned of the 
Guerin ” rubber stamp” blanking 
proLCss wc were ready to believe any- 
thing. It's a good thing, f^or along 
comes Lockheed w'lth specially built 
routers lor profiling, if you please. 
Small production, large production, 
big shapes, little shapes — it’s all the 
same. Details by Louis H. Biehlcr, 
on page 926, open up tliis issue's 
Armament Section. After breaking 
into the aircraft industry as a Kinner 
diaft.sman, Mr. Biehler joined Lock- 
heed in '34 as a tool de.signer. La.st 
year he was manager of manufactur 
ing engineering. He’s now superin- 
tendent of tooling. 



LOUIS H. BIEHLER 

. . . for prafiiiiuj: a router 

X-RAY FOR ARSENAL 

There’s notliing amazingl) new 
about using the X-ray for w’dd in- 
spection. But with Army .specifications 
and testing becoming ever more 
stiict, v>'e thought you’d be inter- 
ested in seeing what one of the Ar- 
senals is doing with X-ray.s. Problems 
include materials handling, radiant- 
energy protection, and high-speed 
photo-finishing. How they’re cfo\e- 
tailed into a modern X-ray inspec- 
tion department deep in the lieart of a 
metal-working plant is explained on 
jvige 93(1. 

WHILE IN CANADA 

Procluclion for defense -and of- 
fense -is being pushed to the limit. 
One important weapon is the Bren 
machine gun. Tooling used in mak- 
ing these guns is of considerable in- 
terest, though much of it is held 
strictly secret. Passed by the censor, 
l hough, is a description of "checks” 
which have been designed for cer- 
tain types of thread gages. You’ll 
find it on page 932. 

COMING 

Fluorescent lighting has received a 
lot of attention lately, shining a.s it 
did so suddenly on the world. Exactly 
whav is fact, what is fiction, concern- 
ing industrial applications will he out- 
lined soon. Also scheduled arc dis- 
cussions of balancing rotating ma- 
chinery and of centerless grinding for 
small lots. They’ll appear soon m 
Amkrk.an Machinist. 
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MAKING BETTER MACHINE TOOLS 

with better machine tools 



'■Mm ' 
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Cincinnati Hypro Planer handling highly pro- 
ductive work for a well known machine tool 
builder. 


Cincinnati Hypro Planer Miller performing 
another operation on machine tool bed. 
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Copper hnized in a cmitrolled-almosphcrc jurnacc, refrigerator mufflers emerge bright and clean 


Savins with brazing 


BY A. K. PHILLIPPI, MANUFACTURING ENGINEER, WESTINGHOUSE ELECTRIC & MFG. COMPANY 


Copper brazing in controlled- 
atmosphere furnaces proves an 
effective method of saving on 
ossembling and cleaning costs 

COPPER BRAZING of unit assemblies 
for air conditioning and refrigerator 
mechanisms in a controlled-atmos- 
phere eJectric furnace has improved 
quality, reduLed rejects and saved as 
much as 25 per cent. Though the con- 
trolled-atmosphere furnace is not a 
cure-all for brazing troubles, when 
properly used it can speed production, 
simplify inspection and produce a 
better, neater looking part than ob- 
tainable by torch brazing. 

Small metal mufflers for refrigerat- 


ing units arc typical of multipiece as- 
semblies produced by copper brazing. 
They emerge from a controlled- 
atmosphere furnace perfectly free 
from dirt, grease and oxides. Cleanli- 
ness is essential for parts that come in 
contact with refrigerants. The muffler 
consists of seven parts; an inlet and 
a discharge tube, top and bottom 
shell halves, and three brazing rings. 

Tubes, of double wrapped steel 
tubing, are also made by controlled- 
atmosphere furnace brazing. Rolls of 
copper-plated strip steel are passed 
through a set of rollers, forming a 
tube which is sized in a drawing die 
and which has its double w^all brazed. 
Close tolerances arc held by control- 
ling accurately both steel and plate 
thickness. Care is taken in designing 
and fabricating bending fixtures so 


that the ends are kept perfectly round 
and are held to proper dimensions. 
In assembly for brazing into the 
muffler, a small copper ring is pressed 
on the tube and the tube pressed to a 
given depth into the small swaged 
hole in the top half of the muffler. 

The discharge tube has an ex- 
panded section approximately J in. 
from the end which is pressed into 
the swaged hole in the bottom half 
of the shell, the expanded section 
holding the copper ring in position 
adjacent to joint to be brazed. Top 
and bottom shell halves are made in 
a punch press. The swaged holes 
have a wall about in. long. The 
flared section of the bottom shell is a 
good snug ht on the top half. After 
the complete assembly has been made, 
a large copper ring is placed next to 
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Muffler asscuihly ronsists of four major parts and 
three eopper hra::i)i(i riiujs. I'lDimee bracing eut eost 
7 per eent and dropped rejects to 0.001 per cent 


The flmit hall on the left n>as braced using hronce and 
an o.vy-aeefylene torch; that on right ^aas copper 
braced in an electric funntcc 



Steel tube braced to cold-rolled flanges when sawed 
in two replaces the unreliable casting at the left 


This strainer, especially designed for furnace bracing, 
. replaced one costing twice as much 


the joint to furnish the brazing me- 
dium. As the entire assembly has a 
slight slope toward the tube end when 
on the furnace belt, the rings at the 
inlet tul^e joint and the middle muffler 
joint remain in place. All rings fit 
snugly. They are formed by winding 
the proper size wire on a mandrel and 
then cutting the coil into individual 
rings. It is important to place the 
open ends of the rings down, so that 
when heated they will not open up 
and fall off. All joints in this as- 
sembly arc designed to hold them- 
selves together, so that no supporting 
fixture is needed. 

On this part furnace brazing saves 
7 per cent over previous methods, 
and produces a product which is ox- 
ide, grease and scale free without any 
cleaning. Rejects are less than 0.001 
i^r cent. The mufflers were formerly 
brazed using an acetylene torch with 
carbon dioxide gas to prevent oxides 
from forming on the inside. 


Float balls to regulate refrigerant 
circulation must be free from oxide, 
flux and grease. The one on the left 
in the photograph was brazed using 
bronze and an acetylene and oxygen 
torch. It is covered with flux, oxides 
and brazing material, which must be 
cleaned off down to ba.se metal at ap 
rcciablc cost. The bracket at the 
ottom is spot welded only. In braz- 
ing the ball on the right in a con- 
trolled-atmosphcre furnace, the two 
halve.s arc placed together, a small 
piece of No. 22 copper wire is 
wrapped around the ball just above 
the joint, and the ends are twisted to- 
gether. The twist keeps the wire in 
place until it melts. A small piece 
of No, 26 copper wire is wrapped 
around the joint between the bottom 
shell and the bracket to braze it sol- 
idly to the shell. This is in addition 
to a single spot weld. Cost is reduced 
about 6 per cent on each assembly, 
primarily because the balls come out 


clean and bright, eliminating furmcr 
(leaning operations. 

Because of limited production, a 
discharge flange and tube assembly 
involving a steel casting was rather 
expensive to tool up and machine. 
The mortality on these was quite high 
since some castings were porous. A 
modified assembly for furnace brazing 
makes two complete flanges when 
the tube is sawed in two. Flanged 
sections are made from cold-rolled 
steel bar stock cut to length. A simple 
drilling and counterboring fixture is 
all that is necessary. The tubing is a 
scam-welded steel tube whose outside 
diameter is qualified on a centerless 
grinder, In assembling for brazing, 
the tube is pressed into the flanges, 
the end of the tube forming one of 
the steps in the center hole. A cop- 
per ring is placed around the tube 
next to the flange and the assembly 
passed through the furnace. Saving 
on this part is about 25 per cent. 
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Many 'units designed for other jabinatwn methods tan 
be more economically made by futnacc biajcmq These 
small refrigerator mechamsm part': a>e typical 


Lvm floi^ of loaising inatitnd u\ this ^shcll asumbly 
simplified balancing Tin plug is tunud on a screw 
mailmii 7ihil( tin shell i\ foimcd in a piirnh pre^s 













Jhat tfiatinq ( If lit of fin biacing fnnun c iliniinattsa sipaiali anncalinq 
opoaiion piioi to sizing these ni cnlator shell assewhlics 


A small refrigerant strainer must 
he absolutely clean and free from 
oxides Assembly is simple, as the 
strainer is placed in the bottom half 
and the top half placed on top The 
two holes are held in proper align 
ment with short pins in a crimping 
press The straight section of the bot- 
tom half IS crimped over, holding the 
complete assembly together The two 
tubes arc pressed into position and 
two small rings placed over the tubes 
against the shell The large ring is 
then positioned around the crimp and 


the assembly is ready for the furnace 
These assemblies are placed in a rack 
which tilts the tubes slightly upward 
to prevent the rings from sliding off 
This strainer was never made by any 
other process, but it replaced a 
strainer that cost almost twice as 
much 

In a circulator motor shell a heavy 
section was necessary on the closed 
end to give rigid support to the rotor 
shaft This shell is blanked and drawn 
and the hole pieced in the end The 
heavy shaft support is turned in a 


sucw ni.uhine to hiirly lIosc toltr 
antes II is plucd in the hole, resting 
on the shoulder A small copper slug 
IS then plued near the joint in such 
a position that asbestos curtains will 
not move it when entering the lur 
nj(c After the support has been 
brazed in, the assembly is returned to 
the press room and is trimmed and 
si/ed Sizing IS made possible by 
annealing while brazing, eliminating 
the necessity lor in individual an 
ncaling operation The even spread 
of the brazing material, when furnace 
braited helps materially in balancing 
this shell, in contrast with those 
which were torch braced The as 
scmhly IS made by unskilled help, 
which further reduces cost 

Illustrated is i small collection ol 
miscellaneous parts which arc furnace 
braced Lacli not onlj shows a sa' mg 
in cost hut presents i better appear 
ance The bottom eentcr piece is a 
small muffler having baffles spaced 
inside a steel tube These baffles are 
cups with holes piciccd in the bot 
toms The cups have Iheir sides 
slightly Hared and when pressed into 
(he tubing hug the walls tightly Dur 
Ihis assembly a copper ring is placed 
igamst each cup to furnish the braz 
mg medium 

Tlic objects at the extreme right 
ind left of the picture are outlet box 
(ovcis The cover itself is standard 
but has many different httings brazed 
into it to meet certain requirements 
7 he part at the upper right shows the 
possibility of making a product com 
bining a number of indnidual parts 
This unit contains a mounting 
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bracket, screen, purge valve and capil- 
lary tube inlet. All the parts in this 
picture have shown worthwhile cost 
reductions. 

Products brazed in controlled- 
atmosphere furnaces will continue to 
increase. This type of furnace is ideal 
for brazing parts that must be per- 
fectly free from dirt, grease and ox- 
ides. Such products, within limits of 
weight ana size, can be furnace 
brazed with decided reductions in 
cost over ordinary methods still in 
common use. 

To secure maximum savings the 
furnace must be properly designed 
and matched to accommodate the 
quantity of parts. The furnace used 
at the WestinghoLise East Springfield 
plant is illustrated. The class of work 
to be brazed determines Uie lengths 


of the heating chamber and cooling 
chamber, and fixes power required. 
The cooling chamber must be long 
enough to bring the temperature of 
the parts below the point where they 
will oxidize when exposed to room 
air. Belt speed is regulated by a 
variable-speed drive which gives a 
range of 25 to 123 ft. per hr. Inside 
the charge and discharge ends asbestos 
tape curtains help retain the reducing 
atmosphere when doors are opened to 
permit work to pass through. 

The reducing atmosphere in this 
case is precombusted coal and water 
gas. The combustor consists primarily 


of a set of regulating throttles to con- 
trol the ratio of gas and air mixture, 
which can be read on the flow meters 
in front of the combustion tank. This 
mixture is forced into the combustion 
chamber through a nozzle where it is 
burned. It passes through a cooling 
chamber to take out any water and 
then flows into the furnace proper. 

Economical operation is based on 
such things as size, weight, and the 
number of pieces brazed per hour. 
This determines the amount of heat 
the furnace must furnish, the size of 
the belt, and the belt speed. Most 
furnaces accommodate a wide range 
of weights and sizes, having a vari- 
able-speed drive so that belt speed 
may be regulated to suit various 
conditions 

The mesh type of conveyor for 


carrying the work through the fur- 
nace is used where the pieces are 
light and can be arranged on it eco- 
nomically. Where heavier pieces are 
to be brazed it may be necessary to 
use the roller-hearth type of furnace. 
This furnace has rollers spaced ten to 
twelve inches apart. These rollers are 
made of special steel designed to 
carry heavy loads at elevated tempera- 
tures, and arc driven by sprockets and 
chains located outside the furnace 
shell. Bearings arc of cither the ball 
or roller type, located on the outer 
shell. These bearings are water cooled 
to dissipate the heat conducted by the 


shaft from the roller. In this type of 
furnace parts are usually loaded on 
trays, although when the design of 
the piece is adequate they may be ear- 
ned through the furnace directly on 
the rollers. 

Because of demonstrated savings, 
copper brazing in controlled-at- 
mosphere furnaces is here to stay. 
Although the process has been only 
recently adopted, drastic cost reduc- 
tions are so apparent that even small 
plants without volume enough to war- 
rant purchasing a furnace are sending 
their work to job shops that can do 
furnace brazing. 

What’s in a Shall Bore? 

BY J. HOMEWOOD 

DDRJNG IHL LAST World War I had 
lliree years of honest-to-goodness 
headache in machining the insides of 
both the 18 Pr. and 4.5 HE shells 
for the British government. 

The insides of the shells must be 
well finished in order to prevent any 
corrosive action that might cause a 
premature explosion, but on to the 
outside of the shell, as Lucien I. Yoe- 
mans states {AM — Vol 84, page 
526), there arc certainly advantages 
in a coarse feed finish Personally I 
have a great antipathy for fine feeds 
anil high polishes unless it be abso 
lutcly necessary 

During tlie early stages of our IH 
Pr. experience a cry that went up 
from the men on the inside-bore ma 
chines on account of the seeming un- 
reasonableness on the part of the gov- 
ernment authority. This ribbon-be- 
decked inspector insisted that no tit 
be left in the bottom of the bore. If 
he had explained to us the dangers 
likely to be caused everything would 
have run smoothly, but the attitude of 
the men was. "What's a tit more or 
less." 

One of my men, a regular sea- 
trained Gawd-blimey from the East 
End, gave vent to his impatience in 
the following terms: 'Tit in the dam 
bottom of the 'ole, strike me pink, 
what the bloody 'ell difference does it 
make any’ow; ain’t they goin’ to be 
blown in a thousand bloody pieces?" 

ing Dry Ice Colder 

SOME OF THOSE who reverse the old 
shrink fit practice by freezing the 
piece that goes inside the other, have 
found a new kink to get even lower 
temperatures. By mixing acetone with 
dry ice the tenmerature can be low- 
ered about 50 r. 



Typical controllcd-ahnosphcre electric jurnaccs jor copper bracint] arc 
completely outojnatic in operation^ and can he adjusted to handle a wide 
variety of parts. Atmosphere is prccomhustcd Loal and ivatcr gas 
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I fas/i u innuncd f/oin an umurldy die tasiinq lutli iln\ ^ct-up ehimnaiing the need jor a large 
p?i rr llutqi pin holes in luqs lu c also dfdLd Pi odu( tion w about ^0 pu ( i s an houi 


Trimmed and drilled at once 




BY HERBERT CHASE 


By ingeniously combining some 

sfandard units and a few small 

parts, a troublesome operation 

eon be done with a simpler one 

TOOLING for machining die castings 
need not always involve heavy equip 
ment and elaborate fixtures A case 
in point IS the set up devised by 
Stewart Die Casting Division of Stew 
art-Warner Corporation for trimming 
flash and drilling fourteen holes in 
a cumbersome die casting 

The casting in question is a section 
of a cable repair sleeve, measuring 
approximately 4x19 m over all It 
has four sets of cars at each side, 
forming parts of a hinge whose pins 
fasten the sections together in the 
complete unit 

In casting this part in zinc alloy, a 
fin left at the die parting runs around 
the contour of the piece A rather 


large trim die is needed to remove 
this tin Instead of doing this trim 
ming in a punch press which would 
ha\e tied up a rather large machine, 
it was decided to use a relatively light 
hydraulic press for the purpose In 
fact the press was built into the die 
since this required little beside a 
standard hydraulic ram and cylinder 
and some tic bars 

It IS necessary to drill hinge holes 
in ihis casting because, if they were 
to be cored a bulky and expensive 
core pulling mechanism would be 
needed on the casting die Since the 
piece can be securely clamped in the 
trim die, it was decided to ht to the 
latter a pair of inexpensive drill 
heads, rather than to make a separate 
fixture and drill setup The drill 
heads are mounted on tubes arranged 
to slide in castings bolted to the die 
supporting plates They arc traversed 
by racks meshing with pinions turned 
by a handwheel Each drill unit has 
Its own motor and is fitted with a 


geared head having two spindles on 
tile requiicd centers 

All four of these drills must be 
quite long, simt tiiey are traversed 
about H m They arc well supported 
in loui bushings eath, as they are 
only p, in in diameter All four drills 
arc ads anted simultaneously, each 
drill producing either three or four 
holes (since the lugs are spaced 
apart) and cutting through to 2 
in of rnctal in all Despite this, 50 
pieces an hour arc trimmed and 
drilled complete 

To insure proper lubrication, the 
set up includes a small pump to sup 
ply oil under pressure through a man 
ifold and pipes to each bushing This 
makes, in all, a sell contained ma 
chine, but its slight extra cost is war 
ranted because the castings are pro- 
duced m large quantities, and use of 
the machine effects a considerable 
saving in time It would, in fact, be a 
slow and rather difficult job to handle 
in any other way 
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External threads arc ground in 
studs, highly stressed cap screws, 
shafts and other important small 
parts. In the set-up sho7on two 
threaded connections arc nionntcd 
back-to-back on an arbor, and 
threads arc ground from the solid 




Precision thread grinding 

BY H. E. LINSLEY, WRIGHT AERONAUTICAL CORPORATION 


Accurate ground-thread parts 

ore needed in large quantities 

for aircraft engines. Wright 

tool engineers hove developed 

a procedure thot gives results 

OF THE PARTS on which threads must 
be ground, studs involve the largest 
production quantities required for 
Wright aircraft engines. These are 
made from chrome-nickel SAE 31 lO 
steel and are hardened to 32-36 Rock- 
well C. Because of the necessity for 
producing work of the highest pos- 
sibly accuracy, the blanks first are 
rough turned and hardened. The two 
ends, one of which is tapered, and the 
necked section between them then are 
ground to size in a centerless grinder. 
A driving dog is attached to one end, 


the part placed between centers, and 
tlie thread on one end rough ground, 
leaving approximately 0.008 in. on 
the pitch diameter for finish grinding. 

The driving dog remains attached 
to the part until the finish grinding 
operation on the one has been com- 
pleted. The roughing operation con- 
tinues until the wheel requires dress- 
ing, some fifty piecc,s arc thus roughed 
out, and then the wheel is dressed and 
these pieces are finished to size. The 
tail of the driving dog engages a 
slotted arm attached to the face plate 
of the machine and the lead of the 
thread thus is picked up automatically. 

Since one of the threads is tapered, 
it is obvious that the pitch diameter 
must be measured at a predetermined 
distance from the end. This is done 
with a special indicator gage devel- 
oped for this operation. V-type gag- 
ing rolls are used, a single roll being 
attached to the stem at the indicator 


while a double roll is mounted as a 
lower anvil. In place of the usual 
commercial practice of using one set 
of rolls to cover a range of pitches, 
one set is used for each different pitch. 
This eliminates errors caused by the 
difference in helix angle. A second 
dial indicator is used as an end stop, 
and both indicators are set at zero 
from a master stud. As each part is 
finished it is placed in the gage, 
turned until the end stop reads zero, 
and the pitch diameter variation is 
read on the upper indicator. Limits 
of as much as ±: 0.00025 in. are al- 
lowed, but it is seldom that produc- 
tion parts exceed one-half of this 
limit. Lead errors are kept at a min- 
imum by using lead screws for each 

E itch, the maximum error allowed 
eing 0.0005 in. in one inch of 
length. 

Wheel speeds arc held constant at 
2,500 r.p.m., with an 18-in. diameter 
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wheel, which is considerably higher 
than is common practice for this type 
of grinding. Speed of rotation of the 
work varies between 20 and 40 r.p.m., 
according to the diameter. Consider- 
able experimental work was necessary 
before these speeds could he achieved. 
Wheels of different grades, grits and 
bonds were tried. The wheels now 
used are resinoid bonded, 150 grit, 
extremely hard, and have a fairly 
open structure. 

Oil is used as a coolant. This oil 
plays a large part in both the finish 
obtained and in the output; a recent 
change of coolant stepped up the 
number of pieces per wheel dressing 
from 30 to 50 on the roughing opera- 
tion. Under present conditions each 
machine will produce about 60 studs 
per hour, finish ground on one end. 

Many Parts Ground 

Thread grinding is not confined to 
stud production. Highly stressed cap 
screws, threaded shafts and many 
other important small parts arc pro- 
duced on these same machines. For 
parts of larger diameter and coarse 
pitch, such as cylinder barrels, the 
threads first arc rough milled and 
then are ground on a fully automatic 
machine in which the wheel is dressed 

the end of each grind and the nec- 


essary adjustment from rough to finish 
grinding takes place automatically. 
This frequent wheel dressing is hard 
on the diamonds and, for this rea.son, 
a somewhat .softer wheel is used with 
a lower grinding speed. 

For highly stressed nuts an internal 
thread grinder is used. This machine 
has a capacity of from 1 to 8 in. diam- 
eter. Most such parts are rough milled 
before grinding, as this has been 
found considerably cheaper than 
grinding from the solid, particularly 
in the case of larger parts where 
wheel wear would be excessive. This 
is not essential, and certain parts art 
ground direct from the solid without 
preliminary milling. For example, a 
12-pitch thread 1| in. in diameter and 
in. long can be finish ground from 
the solid in chrome-nickel-molyb- 
denum SAE X4340 steel with a hard- 
ness of 290-321 Brincll in a total 
time of 10 min., using three machines 
for roughing, semi-hnishing and fin- 
ishing, Of 32 min. on one machine, 
including dressing the wheel after the 
roughing and semi-finishing opera 
tions. The grinding wheel is about 
1^-in. diameter and rotates at 12,000 
r.p.m. Threads produced in this way 
are superior in accuracy and finish to 
those produced hy bobbing or tap- 
ping, and actually cost no more. 


Checking the thread form and lead 
Dn internal threads proved a difficult 
problem until Wright tool engineers 
developed a simple checking device. 
This unit consists of a steel disk of 
the same outside diameter as the part, 
so that it may be held in the same fix- 
tare. Attached to the front face of 
this disk is a block to which a thin 
steel blade may be clamped securely. 
The front face of the blade lies ex- 
actly on the center line of the disk. 
The edge of the blade laces inward 
and corresponds with the inside diam- 
eter of the part. 

Simple Thread Gage 

When making a new set-up for 
grinding internal threads, or when- 
ever it is desired to check the thread, 
this disk is placed in the fixture or 
chuck and a few threads ground in 
the edge of the blade. Tiie blade then 
is removed from the machine and the 
thread form and lead checked in a 
comparator. Simple and inexpensive 
as this is, it has proven highly satis- 
factory and checks may be made at 
any time by simply inserting a new 
blade and placing the device in the 
holding fixture. The blades are made 
from 0.01 5 in. strip steel, although 
old safety razor blades would serve 
equally well. 




The diaTindicafor r/age is used for checking the pitch diameter of 
taper-thread studs at a fixed distance from one end. Allowed limits 
are ±0.00025 in. o)} pitch diameter. Small parts on which threads 
have been [wish ground arc stacked in special trays having wood 
bases in 7ohicJi holes are drilled. Parts placed in these holes are kept 
separated, preventing damage to the threads. Ground internal threads 
arc checked to close limits by using the special fixture shown above. 
Thread form and lead both are gaged by measuring ga.s'hcs ground m 
the edge of a thin steel blade 


-r-jl 


909 



Different diesels from one line 


THf DirsEi FNCiiNl PARIS production 
line recently placed in operation hy 
International Harvester Company at 
its Milwaukee Works is so flexible 
that parts for several different cn 
gines can be made in production 
quantities on the same lines with only 
minor changes in ecjuipment 1 or ex 
ample, the crankslialt line handles 
five sizes and one ol the cylinder head 
lines hantllcs two sizes Ihe new 
crankcase line pioduies three sizes 
for the ID 6 tractor engine which 
has 1 3 in bore and 5 25 in 
stroke the ID O traitoi engine which 
has i a I in hoie and a 5 5 in stroke, 
and i giailinc adaptation of the lat 
ter ihe thin^L^eovei fiom one model 
to another can be made in about ei^ht 
houis sin e it consists principally in 
changing the working; heads on the 
drilling machine chanj^^ing some cut 
tinp tools and resetting the heads of 
the boring machines 

'J he new engine machine shop is 
located in a saw tooth roof building 
equipped with fluorescent lighting 
which provides an average of 25 foot 
candles of light throughout the build 
ing Layout has made possible large 
production in a limited space No 
manual lifting or handling is re 
quired Roller conveyors automatic 
roll overs and elevators all play their 
part Materials enter the building at 
one end hnished parts arc taken 
from the other end by skids and elec 
trie trucks Space s\as saved by elimi 
nating benches Instead each machine 
has attached to it a tool box or table 
just large enough to hold necessary 
gages or tools lor that machine and 
no more No working platforms are 
needed as tables were placed at work 
ing height by setting large machines 
in pits All piping and conduit is in 
the concrete flooring 

Some tool practices followed are 
All drills are changed after a defi- 
nite number of pieces have been 
drilled, regardless of whether or not 
they are still sharp 
Combination or segmental broaches 
are not disassembled at the machine 
Both broach and holder are removed 
from the machine and sent to the 
toolroom This insures that all sec 
tions will be ground equally, and to 
the same accuracy 
All machines arc unit-head type If 
at any time a change in engine de 
sign occurs, only the cast iron base 



Both tnds (ff /7iu wri s of molot ifanlxiau f rrn nulUd in thi^ Nnv- 

ton difpJi 1 hyduiulic milinu/ and shaTing mat Jinn On tin return stroJxC 
oj the iahli hath of flu ciankcau ai c ''skned' to a UiaiqJit and 

smooth finish similar maihnu ir u^rd to mill and finish top and bottom 
siajatis of the crankcase 7 



The first of a battery of special Greenlee horizontal machines drills and 
taps all the holes in the top and bottom of the crankcase as well as drilling 
a^d reaming some of the angular holes in the sides of the case. Operation 
/f cntif ely (luiomatu Blocks are moved by hydraulically actuated pushers 
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Production machinos in the Milwaukee diesel engine shop just 
opened by Internationol Harvester ore interchangeably tooled 

for different units 



I he '^erand (j 7 (cnlcc luf) )iiacliini boji^ the invnhajt bore, 

wain biaring and d)dh all the liohs in bt cnd\ of the ciankcasc 

Blocks are moved off the rolle? (onzeyo} to a pomt whert tluv arc lakin 
over by the hydjauhcally aituatcd transfer bar the catihc^ for which can 
hi at the nnuhim oui Pdoik \ thoi an lijlcd to drilling position 



A four-spmdle Moline boring machvne is used to semi-finish bore the 
crankcase for the dry liner cylinder sleeve They are finish bored on 
the four-spmdle Ex-Cell-0 precision machine shown in the foreground 
Bores arc held within 0 0002 m for parallel and out of round 


need be scrapped, the heads can be 
used again 

Heat treating operations are placed 
in or near the line where needed 
rather than in a separate department. 

I or tlie hrst operation on the 
crankcase line the rough casting is 
damped on the table of a Newton 
heavy duty mai hinc for rough milling 
the lop and bottom On the return 
stroke the same surfaces arc finished 
by ' skuing without appreciable loss 
of time One long tungsten carbide 
blade is mounted at an angle to the 
\crtual on the end of a hydraulic 
ram which moves into position to 
make this iinish cut The finishes 
achieved are excellent as i^askct sur 
faces 'I he two ends of the crankcase 
aie machined and skived * on an- 
other Newton milling machine 

Vinous locating and other holes 
arc drilled cylinder bores are roughed 
out and bearing seats and notches are 
straddle milled on standard tools 

By grivily feed conveyor the crank 
( ISC then 1 delivered to a group of 
three spec lal Greenlee automatic trans 
fer machines operated from one mas 
ter pushbutton control board These 
machines drill and tip the rest of 
the holes in the crankcase automat 
Rally except for the camshaft and 
(tankshaft bores 

The first of the three machines has 
fourteen stations for drilling and lap 
ping top and bottom holes and some 
angular holts in the crankcase Holes 
in the ends of the block are drilled 
and tapped, oil pump hole bored, and 
oil gallery hole drilled through the 
full length of the block in the sec 
ond machine which Jus fifteen sta 
tions The lattci operation is accom 
plishtd m three sleps one cjuarter 
through from each side at station two, 
one half tlirough fi om one side at 
station three hnished from other side 
at station four An eight station ma- 
chine for the holes in the sides of 
the crankcase completes the drilling 
and tapping operations 

The crankcases are moved along 
from station to station by hydraul- 
ically operated pusher bars, the prog 
ress of the work being controlled by 
a series of limit switches which arc 
interlocked to provide proper se- 
quence of operations Interspersed be- 
tween the three drilling and tapping 
machines are automatic turnaround 
and chip unloading devices which re- 
c]uii' no attention Automatic wash- 
ing machines timed in conjunction 
with the drilling machines are placed 
in the drilling and tapping lines 

At various stations on the three 
machines automatic suction devices 
remove chips from the crankcase, 
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carry the chips to the roof of the 
building, and remove them from the 
roof by gravity conveyor to one com- 
mon unloading spot outside the build- 
ing. This prolongs the life of the 
machines, eliminates untidiness in 
handling chips, and produces some 
savings in costs. 

Camshaft, crankshaft and oil pump 
lx)res arc rough and finish machined 
simultaneously in a Greenlee machine, 
thus maintaining their relative posi- 
tions accurately for precision results. 
Cylinder bores arc rough-bored on a 
Moline machine and hnish-bored on 
an angular-type Ex-CeII-0 precision 
boring machine. Spindles on each are 
driven individually so that the bor- 
ing heads need only be respaced to 
suit another size of block. 

All machines in the crankcase line 



A chip exhaust system, developed 
by the Milwaukee Jl'orks, is iu- 
stallcd al the cud oj the first (ircen- 
Ice machiue. All drillin<i chips are 
extracted from the crankcase by. 
vacuum and arc delii'crcd into a 
receptacle on the roof 


are automatic-cycle, pushbutton-con- 
trol models with adecjuatc safety de- 
vices. Throughout the line, no man- 
ual lifting, clamping, or trucking is 
performed. At no time is it necessary 
for a crankcase to be removed from 
a conveyor, even for inspection. 

On the crankshaft line all shafts are 
handled on a !)00-ft. endless overhead 
conveyor, which makes a complete 
circuit of the machines on the line. 
The conveyor cradles carry six crank- 
shafts each. No trucking is done. 

Tlie crankshafts are Tocco-hard- 



Sides of the comieciiiu) rods at both ends arc straddle broached in this 
Oilgear 40-ton double slide machine. Connecting rod caps arc straddle 
broached on one side a7id the back face and half-round diameter of con- 
necting rod and connecting rod caps are broached on the other side. All 
clampmg is automatic 


ctied and the latest type of Norton 
grinding ctjuipment is used in grind- 
ing line and pin bearings. These 
machines are tiesigned to maintain 
tolerances to within 0.0003 in. A 
Tinius Olsen crankshaft balancing 
macliine is used to obtain both static 
and dynamic balance of crankshaft. 

An automatic Snyder machine 
drills, counterbores, reams and taps 
the flange holes in the crank.shaft. On 
the other end the machine drills and 
reams two diametrically opposite 
holes in the stud end. This is a four- 
position machine with a lateral auto- 
matic index from front to rear, with 
automatic return to starting position 
when all operations have been com- 
pleted. 

All main and pin bearings are pol- 
ished on a Schraner hydraulic polish- 
ing machine which is so flexible that 
it handles five different crankshafts. 
The inspector’s test on this machine 
is made by the use of a flat piece 
of steel similar to a Johansson block, 
upon which a slight trace of Prus- 
sian blue is placed. After contact with 
the block, the crankshaft must show 
a trace of blue throughout the entire 


length of the bearing being checked. 
Periodic checks arc made with a pro 
hlometer, smoothness being rec|iiired 
because of the excessive loads im- 
posed upon the diesel engines. 

The first operation on the connect- 
ing-rod line is that of broaching the 
two sides of the crankpin, two sides 
of the wristpin, the half-holes, the 
caps, contact face and two mortise 
joints which hold the cap and rod 
togetlier, and the back side of the 
rod, which is machined so that it may 
clear through the cylinder bores. The 
equipment used is a vertical twin-ram, 
40-ton Oilgear surface broaching ma- 
chine with two fixtures, having a 
shuttle motion in and out in sequence 
with two rams. All pieces are clamped 
automatically. 

Tlie crank bore is finish-ground on 
a Heald Guagematic machine which 
eliminates the possibility of a bell- 
mouthed bore. Distance between the 
two mortised joints on the cap contact 
faces is held to a total tolerance of 
0.0005 in. The oil hole between the 
wristpin and crank bore is drilled on 
a Lcland-Gifford "woodpecker” type 
drill press, Wristpin hole is diamond 
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bored on a two spindle Ex Cell O 
diamond boring machine 

Balancing pads art provided at 
both the wnstpin and crankpin ends 
of the rod, and the rod is balanced 
to within 0 2 02 in on a rise and- 
tall Snyder automatic balancing ma 
chine The connecting rods aie thus 
held in balance from the beginning 
of production, an important factor in 
reducing future service problems 
All connecting rods are carefully 
inspected in the forge shop for grain 
flow, trim marks and scratches and 
each rod is magnafluxed to guard 
against future fatigue failures 

Cylinder heads are made of allo) 
iron With a high chrome content and 
ire carefiill} checked tor cracks fliws 
or blow holes, both before and dur 
mg the process of machining 

lops and bottoms are rough md 
linish milled on a special Ingersoll 
drum type machine All holes regard 
less of angularity or position arc 
orillcd in multiple equipment of unit 
head t)pL which is flexible enough 
to take c ire ol any future designs 
\n interesting machine in the i)lin 
dcr held line is a special Oilgcar 
1 reaching machine which presses in 
dl \ahe guides simultaneously and 
then broichcs and burnishes them on 
the inside for the valve stem The 
broaches fall through into a cont liner 
beneath the machine 

All pistons are turned on lutomatic 
hthes The wnstpin hole is bored on 


an hx Cell O precision boring ina 
chine AH pistons are handled on con 
veyors, witn a return conveyor under 
neath for empt) trays 

The outside diameter of the Lynite 
piston IS not ground but is diamond 
turned on a special Sundstrand auto 
matic lathe The finish and smooth 
ness are claimed to be at least equal, 
if not superior, to the usual gioiind 
finishes Cast iron pistons are finished 
in centerless grincfing maehinfs 
( ylindcr sleeves used are hard dr) 
liners Ihey are rough boied on a ver 
tual eight spindle W f & John 
Barnes machine Outside diameters 
arc turned on automatic lay lathes 




Cojuu cfiiu/ lod^ Gi i hnlanccd on n ^n^dcr nuichuic Pads ai each end of 
thi j od can hi nitlUd off to the closi limits iiijnnid 1 otal 'lariatioii of 
0 2 oz III ziiight of tJu four cornu chnq r ods in tin dusd iiiotoi is niaiu 

nium per nutted 


and they then are de!i\eied to a gas 
furnace, which is installed adjacent 
to and as a pait of the line, for heat 
treatment These sleeves arc hardened 
to i'S to Rockwell ( 

After heat treatment, the sleeves 
ire reamed on a battery of Bakci 
hydrauJic drills with special equip 
ment developed by Barber Colman 
the cutlers of which luve blades witli 
inserted tantalum carbide tips 
Special short gravit) feed (onvc) 
ors art plactd between groups ot op 
eratioo'. so that no tiuckmg is neces 
sir) Sleeves run on tliese conveyors 
on their own periphery The piston 
line and sleeve fine converge at a 



J 

Fuo SI Cl s of motor lylindir heads 
iiin In diilUd ui this Natiir hon- 
zontol ih> 1 1 ti rn miiihiiie \ TD 
{\hndir head is muihirud in the 
loi^i) maijaciui uhih the 1 P 6 
Iliad IS drilUd in (hi uppti 

common point where pistons, pins, 
and sleeves are fitted together 

Among the miseellancous parts 
manufactured in the new shop are 
Dll pumps, oil pump covers, water 
pumps, drive pulleys, starting crank 
nuts and other small machine parts, 
as well as repair parts Such equip 
ment as No 5 A Potter Johnsons, 
Heald f icing machines, and Monarch 
Fay an 1 Gisholt lathes are used to 
machine a number of small parts A 
SIX spindle rotary type, LeesBradner 
vertical machine is used for cutting 
timing gears It is so built that if 
one spindle requires repairs, the other 
five may still be kept in operation 
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How to use dressing tools 

BY H. J. WILLS, ENGINEER THE CARBORUNDUM COMPANY 


Dressing grinding wheels at 
regular intervals following a 
standard procedure is more 
economical than dressing when 
the wheel seems to be loaded 

APPARENT VARIATION in the perform- 
ance of grinding wheels of exactly the 
same specification frequently is due 
to variations in dressing practice For 
example, if a wheel is dressed with a 
dull (liamorKl it will give the effect of 
a loaded wheel, and will act several 
degrees harder in grade than the 
specifications show 

To get the greatest output with 
uniform results in production work, 
wheels should be uniformly dressed 
at regular intervals, regardless of the 
apparent need Any saving in time 
from infrequent dressing is more 
than off-set by reduced production and 
shortened wheel life 

For any job, the wheel should 


always be dressed in a manner deter 
mined by tests as the best procedure 
For instance, the frequency of dress 
ing, rate of traverse and depth of 
penetration should always be the 
same for a given job Only carefully 
recorded tests will show the best 
method to be used 

I or precision grinding and the pro 
duction of fine surfaces, wheels should 
be balanced before and after truing 
New wheels may be somewhat out 
of round when mounted When baJ 
anted m this condition they will run 
out of round, but after truing this 
false balance is destroyed and the 
wheel must be rebalanced Also 
wheels that are m good balance at 
grinding speed may become out of 
balance at higher or lower speeds A 
wheel that has been trued wet must 
be dried before rebalancing, since the 
nature of the out of balance is sure 
to be affected by the moisture in the 
pores of the wheel 

Traverse lines on the work often 
are caused by the dragging edge of 
a wheel If the wheel is not grinding 


to a shoulder, dragging can be pre- 
vented by rounding off the edges with 
a dressing tool or hand stone If nec 
essary, finish the rounding with alu 
minum oxide paper This also will 
prevent the tool from chipping the 
edge 

Scratches on the work often are 
caused by abrasive grains which have 
been loosened, but not removed from 
the wheel When the wheel face 
comes in contact with the work, these 
grains roll between the work and the 
wheel Loose grains can be removed 
by scrubbing the lace and sides of 
the wheel with a stiff bristle brush 
and clean water after each dressing 

Faulty dressing or truing may re 
suit from perfoiming these operations 
at a point on the machine away from 
the grinding position This may be 
due to the fact that the ways of the 
machine arc worn more at one point 
than the other, and is a frequent cause 
of dragging edges Dressing with the 
tool exactly on the axis line of the 
wheel will help 

It usually IS a mistake to dull the 
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Ing. 13 — For best results, the diamond drissiny tool must be set up at an angle mth the wheel face as shown. 
Never set the stone above the radial line oj the wheel, orchattcring and gouging are to be expected Tig, 14 — 
To avoid diamond marks on the wheel, set the tool at 60 deg with the face of the zvheel in the hori::ontal plane 
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Fif/. 16 — Abrasive wheel dressers usually are set al 5 to 7 deg. angle 7uith the axis of the grinding wheel. 
Dressing ivJiccl grit and grade should he such as rvill hold a straight cuttiufj face across the grinding wheel face 



Fig 15 — This photograph indi~ 

cates the correct position of dia- 
mond dresser and coolant ''loccle 
for proper wheel dressing 

face of a wheel for the final passes. 
Tlic burnishing action which results 
gives a pleasing finish which may be 
covering a poorly generated surface. 
The best surfaces are built up by 
grinding with a succession of wheels 
of dimini.shing grit size, all of which 
are sharp enough actually to cut. 

If a wheel is used for wet grinding, 
dress it with coolant, and vice versa. 
If a wet grinding wheel is dressed 
dry, the pores will retain some of 
the coolant and the cuttings will 


adhere to the face, to become loose 
and cause scralches. A grinding wheel 
that is dressed wet will become 
gummy when grinding dry. 

Unless the coolants used in grind- 
ing and in dressing are clean, the 
particles of foreign matter will roll 
between the wheel and work, scratch 
tlie work and score the wheel face, 
thus necessitating more frequent 
dressing. The number of pieces per 
dressing can be increased materially 
if an efficient filter is installed in the 
coolant system. 

If dressing were merely for the 
purpose of removing material from 
the wdieel face, a Huntington "star" 
dresser would do the work best. For 
a wheel to be sharp enough for pre- 
cision grinding, the abrasive crystals 
must be completely fractured and pro- 
ject above the bond. This am be ac- 
complished only with a sharp dia- 
mond, 

A dull diamond will crush some of 
the grains down into the bond, and 
partially break others. These will 
break away in operation, come loose 
and roll between the work and wheel. 

A wheel dulled by a dull diamond 
will act harder than its actual grade. 


This dulling often is so gradual that 
it is not immediately apparent. Pro- 
duction suffers, and when the wheel 
is finally dressed w'ith a sharp dia- 
mond it acts much softer. To get con- 
sistent production and finish it is 
essential to sharpen the wheel fre- 
quently with a sharp diamond. 

To prevent chattering of the dia- 
mond tool and to eliminate the pos- 
sibility of gouging the wheel face and 
damaging the stone, the tool must be 
at an angle with the wheel face in the 
vertical plane, as shown in Fig, 13. 
This is done by first setting the dia- 
mond holder on the radial line of the 
wheel, with its side parallel to the 
side of the wheel. The rear end of 
the tool then is raised to make an 
angle between the tool axis and radial 
line of the wheel from 2 to 15 deg. 

Keep Close to Radius 

If there is any doubt as to the exact 
radial line of the wheel, drop the 
point of the tool slightly, not more 
than J in. below the supposed radial 
line. Tlijs is to prevent any chance 
of the point being above the axial 
line, which would cause it to gouge 
the wheel, and probably break the 
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^tone By rotating the stone in its 
holder at frequent intervals, this set- 
ting maintains a sharp point on the 
diamond However, the point may 
cause diamond marks on the wheel 

To avoid such marks, the holder 
should be set an an angle of 30 deg 
to the tool axis in the horizontal 
plane, that is 60 deg to the face of 
of the wheel, as shown in Fig 14 
This setting wears a sharp, broad 
edge on the diamond, which will 
dress the wheel openly, without 
threads Turn the diamond frequently 
to maintain shirp edges 

For ordinar) grinding it is satis 
factor) to contact the stone at the 
highcNt part ot the wheel, supposing 
the wheel to have been worn convex 
or tapered For high finish grinding 
however the best practice is to bring 
the diamond nearly into contact with 
the wheel start the traverse and feed 
in 0 001 in at the end of each pass 
until contact is made Never spot a 
diamond on the face ot a fine gnt 
wheel 

Unless the stone is set in a special 
tool whose settings are designed to 
be ground away as the diamond wears 
it IS poor practice to grind into the 
setting This is because ordinary tools 
ire designed to expose the greatest 
possible amount of stone Grinding 
into the setting will weaken the hold 
on the stone and damage or com 
plete loss IS apt to result 

The diamond dressing tool is i 
precision tool of considerable deli- 
cacy If good grinding is to be clone, 
and excessive diamond cost avoided, 
it IS necessary to observe certain 
precautions 

Unless a stone of the correct size 
is used diamond marks may appear 
on the wheel There will be too rapid 
diamond wear and possibly a broken 
diamond if the stone is too small 
Choosing a stone of the right si/e is 
in important faLtor in keeping dia 
mond costs down 

Support Dresser Rigidly 

Make sure that the stone is prop 
erly set, otherwise it may come loose 
or break or cause chatter or gouge 
marks on the wheel If a stone is 
cracked, burned or shows flat spots 
discard it Otherwise, you may get 
chatter marks and a dulled wheel 
fuc Both diamond and wheel costs 
will be too high 

Chatter and diamond marks goug 
mg and diamond breakage may result 
if the mounting tool is not rigidly 
supported with minimum overhang 
ancf in the proper location and angle 
Sharp anglccf stones (splinters) 
should not be used for high finish 
grinding as they cause marks which 


can be removed from the wheel only 
by the expenditure of excessive time 
for smootning the wheel face Unless 
plenty of coolant is used when dress- 
ing, or m dry grinding ample time 
allowed for cooling, the stone may 
burn, break or come loose in the 
mounting Shocks arc apt to break 
the stone Diamond cuts should not 
exceed 0 001 in in depth if marks 
are to be avoided and economical dia 
mond costs achieved 

Abrasive wheel dressers are ap 
plied to the grinding wheel at an 
angle from the vertical The greater 
the angle the more open the resulting 
grinding wheel face The usual angle 
IS from 5 to 7 deg Since deeper in 
feeds and loatser diessing wheels 
give more grinding wheel faces, it is 
evident that by changing angles in 
feeds and guts a variety of dressing 
effects can be se nied with abrisive 
vsheel dressers Thus VMth i gisen 
dressing wheel it is possible to secure 
finer and consequently slower grind 
ing action by lightening the cuts inci 
deercasing the ingle 

Traversing the dresser without in 
feed eauses glazing, regardless of 



trasersc speed In trasersing do not 
allow the dresser wheel to pass off 
the grinding wJieel When that hap 
pens the dresser loses speed and when 
It again contacts the grinding wheel 
it lower speed the grinding wheel 
will be gouged Also, wlitn the 
dresser is allowed to run off the face 
of the grinding wheel even partly 
the contact area is decreased the penc 
I r It ion increases due to the greater 
unit pressure and the edges of both 
wheels may be rounded oi esen 
broken However if traserse lines 
ire present they may be eliminated 
by allowing the dressing wheel to 
pass off the grinding wheel 

Dressing wheel grit and grade 
should be such as will hold a straight 
cutting fice across the entire grind 
ing wheel face If an abrasive wheel 
dresser gives an irregular dressing 
action or fails to true a wheel, the 
cause piohably is that the dressing 
wheel itself needs truing Its errors 
may be dressed into the grinding 
wheel The less the angle between 
the wheels, the more the trouble is ex 
aggerated To true the dressing wheel 
take a light cut against the grinding 
wheel with an angle of 10 to 15 deg 
Incidentally, the abrasive wheel 


dressing tool depends for its accu- 
racy largely upon the accuracy of its 
bearings A slight bearing imperfec 
tion will be multiplied on the grind 
mg wheel as chatter and out oi- 
roundness 

Although it is desirable to use cool 
ants with the abrasive wheel dresser, 
general practice is to dress dry When 
this IS the case both wheels should 
be thoroughly flushed with clean 
water after using the dresser 

Double Dressers 

Hard bond grinding wheels, those 
with wide faces, and some silicon, 
carbide wheels tend to chip the dress ^ 
ing wheel edges and to taper them 
This can be ovcicomc by equipping 
the dresser with two wheels instead 
of one Fach wheel is m less than 
one half the width of the single 
wheel Tlicy arc separated with a 
standard blotter This doubles the 
number of cutting edges and smooth 
mg faces The two cutting edges at 
the center are applied to the grinding 
wheel at the point of greatest pres 
sure where formerly there was only 
1 smooth sill face Such two wheel 
tools can be used it slower travel se 
speeds and lighter letds, whidi gives 
i better face to the grinding wheel 
for finish cuts The angle is the 
s imc However with double dressing 
wheels it is necessary to use plenty of 
w iter when dressing 

To dre ss wheels for semi roughing 
(63 to 1,000 micro inches) the 
abrasive dressing tool should he Ira 
versed at about ^0 in per min with 
i feed of 0 002 to 0 003 m per pass 

] or wheels to prodiiee commer 
cial surfaces (8 to 63 micro inches) 
use 40 in per mm traverse for \ 
few passes at 0 002 to 0 003 in feed 
per pass Then reduce to 20 m per 
min traverse with 0 001 in feed for 
several passes Too many passes miy 
smooth the wheels too much 

For wheels that are to produce 
medium hnc surfaces (4 to 8 micro 
inches) use the procedure for com 
mereial surfaces, followed with the 
simc feed at 10 in per min traverse 
T he final pass is made without infeed 
of the dresser 

lor fine surfaces (1 to 4 micro 
inches) use the method given for 
medium fine surfaces but use a water 
coolant for all stages of dressing, and 
set the tool at a smaller angle Never 
let more than one third of the dress 
ing wheel face pass off the grinding 
wheel 

I In fhif (I and final m ttcU of this 
Si lies by H dls uiJI appear in 
an (ai/\ munlnt 
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Carbides for cutting steei 


BY PHILIP M. McKENNA. PRESIDENT. McKENNA METALS COMPANY 


Ever since fungsten-carblde 
tools proved their worth on 
east iron, metollurgists have 
sought a similar material for 
use in machining hard steels 



Fig. 1 — When turning most steels 
above 0.35 carbon and harder than 
250 Brincll, this tool will produce 
short, coiled chips 


PROPERTIES required in a cemented- 
carbide for resisting "cratering" from 
tough, hot, swiftly moving steel chips 
and for resisting breakage from inter- 
rupted cuts, are entirely different from 
the hardness and heat conductivity 
needed for machining abrasive mate- 
rials of lower tensile strength. The 
search for a tool metal for cutting 
steel at high speeds led to the devel- 
opment a few years ago of a crystal- 
line intermetallic compound, a double 
carbide of titanium and tungsten, 
corresponding to the chemical for- 
mula WTiC.^. This compound made it 
possible to produce a metal which 
effects economies for steel-cutting 
that are similar to those effected by 
tungsten carbide when used for cut- 
ting cast iron and brass. These two 
carbide tool materials should not be 
confused. They have different fields 
of usefulness, and are used in tools 
of differing shapes. 

Produced in grades containing 
varying proportions of the compound 
WTiCz, these compounds are harder 
than the hardest tool steel (67 Rock- 
well C), and have strength in cross 


rupture which approaches that of 
high-speed steel. Thermal conductiv- 
ity is about the same as for tool steel 
or two and a half times as great as 
that for tungsten carbide. Compres- 
sive strength of these compounds is 
high, up to 690,000 lb. per sq.in. 
They are not so rigid as tungsten car- 
bide compositions, having a Young's 
modulus of about 58,000,000 lb. per 
sq.in. compared to 80,000,000 for 
tungsten carbide. This point is of 
practical significance when taking in- 
termittent cuts on rough steel forgings 
or castings. 

Turning Tools for Steel Parti 

For turning bars or smooth forg- 
ings in engine lathes or turret lathes, 
right-hand tools, such as the one 
shown in Fig. 1, are preferable. Such 
tools should have chip breaking 
grooves, which are effective at depths 
of only 0.004 to 0.008 in. The slight 
interruption to the flow of chips 
caused by these grooves curls the chips 
into short coils which break off into 
lengths easily removed from the lathe 
pan for most steels above 0.35 car- 



Fig. 2 — Comparative chart oj machining speeds with 
sifiglc-point tools on commercial steels, such as SAE 
1015, SAE 3140 and SAE 4320, oj varying degrees 
oj hardness 


Fig. 3 — Employed jor turning against a 90 deg. 
shoulder, this tipped tool has a zero side cutting edge 
angle. It zvilt not last as long as a tool hainng a 15 deg. 
lead angle 
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Fig. 4 — This carbide-tipped tool is suitable for many facing cuts in steel. A chip-breaker groove is not neces- 
sary for most facing operations. Fig. 5 — Used in turret lathes for facing gear blanks, this tool has a chip 
breaker groove along the cutting edge. Fig. 6 — This facing tool, having a chip-breaker groove at a 7 deg. angle 
ivith the cutting edge, can be used when facing to a 90 deg, shoulder. Fig. 7 — Tools of this design set at 75 deg. 
from the axis of the boring bar are suitable for boring long holes in steel tubes. Fig. 8~Rccowme>ndcd for 
planing and shaping operations, even with ”jump'' cuts, this carbide-tipped tool has negative side and back rake 


bon and above 250 Brinell in hard- 
ness. A flat land, or in some cases a 
land having a two-degree negative 
rake, made equal in width to the feed 
per revolution is provided along the 
cutting edge. 

Speed of cutting varies with the 
hardness of the work-piece. In Fig. 2 
is plotted on semi- logarithmic scale 
the recommended speeds for cutting 
steels in various degrees of hardness. 
This chart also shows comparable 
speeds possible with other tool mate- 
rials. Steel-cutting carbide tools do 
not operate efliciently at the speeds 
used for machining steels with tung- 
sten-steel tools. To cut cleanly and 
smoothly with minimum of built-up 
edge, they must be run at two to six 
times the speed of high-speed steel 
tools on the .same work. 

For work where the chip is tougher, 
and not hard enough to break with 
the chip breaker design shown in Fig. 
1, a shelf- type chip breaker may be 
employed. In this design, the groove 


IS extended to the cutting edge as a 
’shelf" which is at a large angle with 
the side cutting edge. The terrace up 
which the chip must run deflects it 
sharply against the unturned shoulder 
of the bar, snapping it off in short 
fragments. 

For turning against a 90-deg. 
shoulder, a tool such as that shown in 
Fig. 3 may be employed. This tool 
has a zero lead, or side cutting edge 
angle and has a parallel chip breaker 
groove with a land on the cutting 
edge having a width equal to the 
feed employed when using the tool. 
It should be noted that where it is 
not necessary to form a 90 deg. shoul- 
der in turning, the tool shown in Fig. 
1, having a lead angle of 15 deg., 
gives greater tool life. 

Facing Cuts in Steel 

For facing cuts on steel parts, the 
tool shown in Fig. 4 may be used to 
advantage. It is similar in design to 
the tool shown in Fig. 1, except that 


it is of the opposite hand. The shorter 
cuts commonly required in facing 
present less difficulty in disposing of 
chips. The tendency of chips to break 
due to changing speed as the cut pro- 
ceeds from the periphery to the cen- 
ter of the work piece also helps dis- 
pose of chips on facing cuts. For this 
reason, chip breakers often are not 
necessary on short facing cuts. The 
lower speed near the center of the 
work reduces the efficiency of cutting. 
A variable speed drive on the lathe 
which permits a speeding up toward 
the center of the work will provide 
greater cutting efficiency. 

Another common form of facing 
tool, designed for use in Warner & 
Swasey or Gisholt turret lathes for 
facing gear blanks is shown in Fig. 5. 
When facing to a 90-deg. shoulder 
with a radius, a tool as shown in Fi^. 
6 may be used. This tool has a chip 
breaker at an angle of 7 deg. with the 
cutting edge. The radius on the tool 
will be satisfactory when ground to 
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a templet, with clearance all around 
under the cutting edge. 

For boring Large diameter work, 
such as locomotive tires and large 
rolls in Bullard, King, Niles and 
similar mills, tools similar to that 
shown in Fig. 4 may be used. On 
large work these tools do not require 
chip breakers. For boring long holes 
in steel tubes, with round tools held 
in a boring bar, tools set at 15 deg. 
from a right angle to the bar (75 deg. 
from the axis of the bar) may be 
used. They should be shaped some- 
what like the tool shown in Fig. 7. 

Carbide-Tipped Boring Tools 

Precision boring tools for such 
machines as those made by Heald and 
Ex-Cell-0 are used with steel-cutting 
carbides, both for plain bores and 
for bores having interruptions, such 
as oil holes or slots, in the smaller 
sizes. Solid rounds of carbide often 
are used instead of tipped tools. They 
require careful grinding for Jear- 
ance, often employing compound 
clearance angles, or preferably circu- 
lar clearance. High negative back 
rakes, often as much as 40 deg. nega- 
tive, may be employed in combina- 
tion with positive side rakes of as 
much as 25 deg., going over inter- 
ruptions with high tool life. These 
tools should be ground on special 
machines arranged to generate the 
clearances and rakes automatically on 
diamond wheels or laps. 

Since the introduction of high- 
.slrength steel cutting carbides, many 
shaper tools tipped with this material 
have been used on steel castings and 


die blocks too hard to be shaped with 
high-speed steel tools. There is little 
to gain from using a carbide tool for 
shaping or planing soft steel under 
302 Brinell, but in cases wheic a die 
block or casting must be shaped in 
the hard condition, these tipped 
shaper tools are invaluable. They also 
are recommended for machining cast 
iron in which hard spots are encoun- 
tered, since these spots cause rapid 
dulling of high-speed steel tools. 

Interrupted cuts are no obstacle 
when the tool is ground with double 
negative rakes as shown in Fig. 8, 
which is recommended for all shaper 
and planer work. Light cuts and feeds 
at the higher speeds available on 
planers or shapers, usually 80 to 100 
ft. per min., are preferable. The com- 
bination of negative back rake with 
negative side rake angles used on 
these tools would not he practical if 
the tool material did not have non- 
galling characteristics. Steel castings 
and other parts having interruptions 
whicli cause breakage of the more 
brittle tungsten-carbide tool materials 
are often machined in shapers and 
planers with these tipped tools to 
advantage, especially where steel tools 
wear and lose size rapidly. 

Carbide-Tipped Form Tools 

As a simple example of successful 
form tools tipped with steel cutting 
carbides. Fig. 9 shows a tool with an 
internal radius for forming small 
bearing races of SAE 52000 steel. 
Also tools having internal radii are 
supplied for machining Nitroloy steel 
airplane gear blanks. 


The usual dovetailed tanwnt cut- 
ting form tool has been used success- 
fully with a steel-cutting carbide 
blank brazed along the top. The form 
is ground into this blank. Since back 
rake is not used when cutting steel 
with this material, computations of 
forms are simplified, although the 
hardness of the metal makes diamond 
wheels necessary for profile-grinding 
the form. Form tools of carbide 
should not be used where the steel to 
be form turned is soft enough to cut 
readily with the more easily ground 
tungsten high speed steel or cobalt- 
chrome alloy tools, or where automatic 
screw machines are incapable of the 
higher speed required. 

Cut-OfF Tools 

Certain types of cutting-off jobs 
on steel are done satisfactorily with 
tools tipped with these carbide mate- 
rials. These include those where a 
blade wider than ^ in. may be em- 
ployed, and those which do not cut 
off to a dead center, as in tubing or 
forgings with a central hole. These 
limitation.s are due to the tendency to 
weaving on narrow blades, and the 
low peripheral speed as the tool ap- 
proaches the center of the worlc. 
Shell forgings 4 to 6 in. in diameter 
with walls 1 to 1^ in. thick are cut 
off with a tipped tool such as that 
shown in Fig. 10. In this particular 
operation it has been found more 
practical to leave about ^ in. wall, 
to be broken off by a hammer blow 
when the work is removed. 

The hard steel-cutting carbides may 
never be ground with wheels cus- 
tomarily used for grinding steel tools, 
as they arc invariably cradeed or sur- 
face checked on ordinary wheels. 
Manufacturers of grinding wheels 
have produced .special loose-bond sili- 
con carbide grinding wheels which 
are suitable for free-hand grinding, 
constant motion of the tool oeing es- 
sential. Another essential is the use 
of a star dresser every few minutes, 
since these wheels grind only by con- 
stant exposure of freshly fractured 
abrasive grains. Wear of silicon car- 
bide wheels is rapid, and despite the 
greater initial expense, diamond im- 
pregnated BakeJite-bond wheels are 
cheaper in the long run, whether the 
tools arc ground free-hand or in a 
fixture. 

Economy in grinding carbide tools 
requires that as little grinding of the 
steel shank as possible be done with 
the special wheels ; surplus steel shank 
to form the clearance snould be milled 
or ground away on wheels better 
adapted to removing steel cheaply. 
It is advisable to spare the diamond 
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Fig. 9 — Carbidc’tipped form tools arc satisfactory for forming parts made 
from SAE 52000 and Nitroloy steels. They must he ground on the profile 
with diamond wheels. Fig. 10 — This carbide-tipped tool was developed 
to cut off steel shell forgings 4 to 6 in. in diameter ivith up fo in. wall 
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3 Time is saved in Enal reaming of cylinder liner 

seats, left, by this air-driven device suspended above 

I the engine block conveyor line. A welded frame sup- 

I ports the air motor for driving the cutter bar. On the 

sam^ shaft is the screw which feeds the reamer, Slots 
inside the frame permit the motor to feed down. Studs 
in the block serve as guides and hold-downs for the 
machine, which removes about 0.015 in. in the final 
operation. Below, inspection gage is suspended by a 
spring-balance at the left. Caterpillar Tractor Compan> 




Blutprint wear is reduced greatly by backing 
!ihop prints with chip board, which can be obtained 
from most printers. One side of the board is cov- 
ered with library paste, after which the blueprint is 
pressed on, using a photographer's roller squeegee to 
smooth it. After drying, both sides are given a thor- 
ough coating of white shellac. Dumore Company 


Protection of thermostats from accidental 
blows and other damage is given effectively by a 
wire mesh cage. Large mesh should be used to per- 
mit free air circulation for best thermostat operation. 

George Gorton Machine Company 




LiftinQ •n9int blocks from one level to another is easier with 
this self-contained hydraulic unit. Motor and constant-speed hydraulic 
pump are mounted on top of the welded reservoir. Oil flow to the 
cylinder which lifts this conveyor section is controlled by the pedal in 
ihe lower right-hand corner. Hound bars at the four corners of the 
device serve as guides. Caterpillar Tractor Company 

To insure proper quench without distortion of the small ends, 
chisels made of O.TS carbon steel are rolled down a ramp into the brine 
tank, thus immersing all portions almost simultaneously. Hamp sides 
are made of two long steel rods bent to give a total height of about 12 
in Independent Pneumatic Tool Company 
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Reclaiming Locomotive-Stoker Screws 

By ARTHUR HAVENS 

Stoker screw.s arc seldom too badly worn to be 
reclaimed. Sometimes the flight of the screw, origin- 
ally over ^ in. thick, is worn Lo a feather edge. In 
reclaiming Duplex elevator screws, the usual pro- 
cedure is to turn off the flight of the screw until it 



Duplex stoker elevator screws worn to a jeather 
edge can be rebuilt by flame cutting the flight 
in. undersize, tack welding a l-in. steel strip along 
(he flight, and weld mg the jaces oj the flight to the 
required thickness 

IS in. under its original size. This allows the 
Operator to fashion a bar of f in. square steel along 
the outside edge of the flight, thus returning the 
flight to its original size. By keeping this square 
bar tight against the flight it will be unnecessary to 
machine the periphery of the screw when the welding 
i.s completed. 

The I in. square bar stock is cut into pieces 
about 6 ft long — this to facilitate handling One 
end of the bar is tack welded to the extreme end of 
the flight at the bottom of the screw and flush with 
the bottom of the flight The screw is then laid 
horizontally on horses and blocked so that it will 
not roll and the bar stock is heated with a welding 
torch so that it will bend easily to the shape of the 
flight. The operator will notice that it requires a 
slight twist in the bar stock to keep it at right angles 
to the screw. It is best to tack weld the bar stock 
to the flight at aE>out 10 in. intervals. 

After the bar is tack welded to the flight, enough 
material is added to build the screw up to required 
thickness. The welder can use a fairly large welding 


head and can use as many as two 5/16-in. rods at 
one time. 

The Duplex conveyor screw presents a slight 
problem due to its length and varying diametrical 
sizes. It is very difficult to turn this screw down to 
size for the application of the steel bar to the edge 
of the flight. The easiest way to gain this en4 is 
to secure the screw in a lathe as if it were going 
to be machined, then fasten a cutting torch to the 
tool post and as someone turns the chuck by hand, 
manipulate the hand feed on the carnage so that the 
torch will follow the flight of the screw. A neat 
and suitable surface will result, and the bar stock 
can be tack welded to the conveyor screw. Since 
the conveyor screw is longer than the elevator screw, 
it is difficult to handle while welding. A splendid 
idea on this is to cut one head from a second-hand 
locomotive mam reservoir and sink it in the floor, 
leaving the open end flush with the floor. The Jong 
conveyor screw can then be held over this open end by 
a crane or hoist, and as the welding progresses the 
screw can be lowered into the reservoir. 

Due to the varied sizes on the Standard stoker 
elevator and conveyor screws, it is not possible to 
prepare the screws for a square strip by turning. In 
this case the flight is carefully calipered and a piece 
of round stock sufficient in size to return the screw 





Short stoker screws can be set vertically on the 
floor jor welding the flight to the required thick- 
ness. Conveyor screws can be lowered into a pit 
by crane as welding proceeds 
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to its required size is tack welded to the edge of the 
flight. However, if the wear is less than i in, it is 
built up with welding rod. The part of the conveyor 
subjected to the most wear are those flights in the 
crusher zone ; therefore, these will be found to be in 
much worse condition than the balance of the con- 
veyor. Sometimes this is the only part worn enough 
to require rebuilding, and for this reason, hard sur- 
facing is recommended. The teeth on the crusher 
itself come in for their share of wear. They should 
be rebuilt with wear-resisting material. 

Press Tools for Eiobossing and Blanking 

By WILLIAM B. GREENER 

The press tools illustrated were designed for em- 
bossing and blanking a large quantity of parts from 
scrap stock, such as the one at A 

The tools are mounted in a standard die set and 
coHsist of the embossing punch B inserted in the plate 
C and backed up by plate D; the blanking punch £ 
mounted on the die shoe ; the blanking die F attached 
to the punch holder; the stripper G guided by the 
shoulder screws H and operated by springs at /; the 
knockout K operated by plate L; the pins M attached 
to the shedder N; a plunger P; and the spring Q. 

In operation, the scrap stock is placed on the blank- 


Tl\is die was designed to emboss the part just 
after the ram begins its descent, and blank the part 
as the ram nears the end of its stroke 

ing punch and as the ram descends the part is em- 
bossed. As the ram continues its descent and nears the 
bottom of its stroke, the part is blanked by the punch 
as the blanking die passes over it. On the upward 
stroke of the ram the stripper is forced upward by the 
sSprings and strips the waste stock from the blanking 
punch. Tlie knockout is operated by the knockout bar 
on the press through pins on the shedder and pushes 
the part out of the blanking die. 


Measuring: the Radius of a Cut-Away Bare 

By WILLIAM S ROWELL 

Two methods for measuring cul-away bores, such 
as .shown at A in the drawing, were suggested by Mr. 
George Belbes {AM — Vol. 84, page 472). In both 
methods, it is suggested that the spindle be turned 
until the faces B of the cutaway bore are brought into 
horizontal alignment by means of a vernier or indica- 
tor. The writer believes that there is a simpler way of 
doing the job. 

In the first method suggested, a rod C is inserted 
in the bore, and an indicator or vernier reading taken 
at the top of the rod. The difference in height D 
between the faces of the half bore in the top of the 


C 

/ 



The radii of half bores can be measured in a 
variety of zvays' the author suggests that a 
straight edge and height gaqc can be used as 
( onveydcntly the methods described in the text 

rod, subtracted from the diameter of tlic rod will give 
the radius of the cut-away bore. 

In the second method, after the faces B are brought 
into horizontal alignment, Mr. Delbcs suggests find- 
ing the lowest point of the bore with the aid of an 
indicator, and subtract the reading from that of the 
faces B. 

Both methods suggested by Mr. Belbes, assumes 
that the surfaces B are in the plane of the centerline 
of the bore. Mr. Belbes’ suggestions were offered as 
improvements on a method described by H. Moore, 
{AM — Vol. 83, page 919) However, Mr. Moore 
stated that the part cut away was on or below the 
centerline. Mr. Moore’s method is convenient and 
requires little time; but because of expensive appara- 
tus, it can only be justified by making a considerable 
number of such bores. 

One need not follow Mr. Belbes' suggestions in 
determining the radius of half bores. If the surfaces 
B are in the plane of the centerline of the bore, the 
radius of the cut-away section can be found in a 
number of ways. One would be to place a straight 
edge on the surfaces B and measure the greatest rise, 
or drop, of the bore from it, thus securing the radius. 
If the plane of surface B does not coincide with that 
of the bore centerline, the amount and direction of 
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the variation can be obtained by using a height gage. 
Then the variation can be added to, or subtracted 
from, the measurement from the straight edge, thus 
giving the radius. 


Aceirate Washers froai Thia Material 

By LAURENCE F 50UTHWICK 

There is nothing new about the boring plate. But 
how many people know that it can be used success- 
fully to bore and turn washers from thin material? 
We recently used it for making fiber washers. 

We made a light faceplate of cast iron 3 in. in 


Collet 
bhnk 1 

Counfprbon 



Dnll^ bore and 
damp with center 
bolt 


This boring plate was designed to bore and turn 
accurately washers made oj thin material The 
faceplate is used as a templet for laying holes in 
the holdvng blocks 


diameter and J in thick To this was bolted a collet 
blank as shown in the drawing Eight radial lines 
were scribed on the faceplate, 43 deg apart Three 
circles, J in. apart were also scribed on the faceplate 
Holes were drilled at the intersection of the circles 
and radial lines, every other hole being tapped. This 
allows the faceplate to be used as a templet if desired. 
The center of the faceplate is counterbored to permit 
drilling washers assembled as shown in the drawing 

The washers we made on this boring plate were of 

0 015 in. fiberboard, 0 650 in. inside diameter and 

1 370 in outside diameter. The material was cut into 
squares slightly larger on the side than the finished 
diameter. Two square hardwood blocks D were cut 
large enough to give adequate stock for drilling 
through the corners to correspond with the holes in 
the faceplate. The holes in the block were scribed 
using the faceplate as a templet. 

The two blocks and fiber squares are assembled as 
shown in the drawing, the four screws through the 
corner holes of the block clamping the assembly to 
the faceplate. The block and fiber squares are drilled 
and bored. After boring, the assembly is clamped by 
a bolt and washer. The outer screws are then removed. 
Excess material can be removed from the corners with 
a hacksaw prior to turning the outside diameter. 

This plate can be used advantageously for boring a 
hole exactly concentric with an established outside 


diameter, or to any amount of eccentricity desired by 
reversing the above procedure. First clamp through 
the center and indicate the outside, dead true or 
eccentric, as desired. Then, using a metal ring instead 
of the wood pieces, replace the center clamp with 
outside screws and bore. 


Conpeisatiig for Spring Back io Press Tools 

By L KASPER 

In the press forming of flat stock into channel or 
similar shapes, the common design of forming die 
consists merely of a grooved block with a punch to 
force the material down into the groove. This, of 
course, is the simplest form of die construction, and in 
many cases proves entirely satisfactory, especially if 
the material is dead soft. However, if there is a tend- 
ency for the material to spring back after forming, 
the sides of the channel will not be formed parallel. 
In such cases, it is customary to relieve the punch in 
back of the forming corners in the hope, which is 
not always fulfilled, that the material will throw away 
from the forming corners of the die. One objection 
to this method is that sometimes it is necessary to fit 
the punch and die closely, so as to ''iron out” the mate- 
rial, which usually leaves draw marks on the work. 

At the right in the drawing is a die in which pro- 
vision is made for the spring back of the material after 


r 

i 

r ‘ ” 



Although the punch at the left relieves spring back, 
it may leave draw marks on the work. With the 
die at the right the corners are formed while the 
bottom is held in a sprung condition, thus com- 
pensating for outward spring at the corners 


forming. The work face of the punch is concave, and 
the face of the pressure pad is convex, the arc of these 
surfaces being determined by experiment and must not 
be sufficient to produce a permanent set to the mate- 
rial. The springs must be sufficiently strong to cause 
the material to conform to the curved surfaces before 
any forming is done on the corners. As the formed 
piece is removed from the die, the tendency is for the 
two sides to spring outward from the comers, but as 
the corners have been formed while the bottom is held 
in a sprung condition, the tendency is for the bottom 
to straighten out and throw the sides inward, thus 
compensating for the outward spring at the corners. 
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A special system of drilling and routing 
permits multiple profiling of many sheet 
aluminum aircraft parts. With this method 
small lots con be turned out efficiently 


INCREASED USE of flat sheet stock in air- 
craft manufacture has made necessary im- 
proved means for manufacturing irregularly 
shaped blanks from rectangular stock. This 
problem is particularly difficult due to the 
complex shapes and variety of sizes required 
by aircraft design. Lockheed Aircraft Cor- 
poration, in common with other manufac- 
turers of metal aircraft, has developed equip- 
ment specifically designed to meet the re- 
quirements of minimum tooling outlay, maxi- 
mum flexibility, and low cost, rapid, accurate 
parts production. Its combination drilling 
and profiling equipment permits production 
of finished blanks, including multiple drilling 
operations, with only one handling of mate- 
rial. This not only reduces handling time but 
minimizes marring of the sheets themselves, 
an important consideration In aircraft. 
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The basic profiling principle is to stack a 
number of standard sheets on a table and to 
cut them all at once to the outline of a single 
pattern, using a router bit as the cutting 
tool. The process is sufficiently flexible to per- 
mit profiling a single sheet or a stack of fif- 
teen. It is possible to arrange small patterns 
on a large layout so that only about nine per 
cent of the original stock is wasted. 

The drilling and routing unit consists of a 
heavy central pedestal on which are pivoted 
two jointed arms to support router or drill 
heads. These machines were designed to 
specifications and built in the Lockheed shops 
with the cooperation of various tool and 
equipment manufacturers. Their construc- 
tion is quite rigid, to permit steady movement 
of the router and to eliminate chatter. The 
joint on the swinging arm permits the tool to 
reach any point within a circle sixteen Icet in 
diameter, except within twelve inches of the 
inner pivot point. Complete freedom of 
motion of the inner pivot is attained through 
large roller bearings, well protected from dirt 
and chips. The arm is equipped with cone ad- 
justments on bearings at the pivot point and 
at the knee, to take up wear. 



First operation in multiple-sheet profiling is drilling 
locating holes through a stack oj bla/nks. Sheet 
metal templet m' held with quick-acting clamps. 
Sheets will later be bolted directly to plywood rout- 
ing table fop 


Operation of the machines is always in 
pairs; that is, both arms on one pedestal 
are used for routing, and both arms on an- 
other pedestal are used for drilling. This 
prevent*' chips from a routing tool from 
interfering with operation of a drill, whereas 
the router operators, being accustomed to a 
heavy volume of chips, are not disturbed by 
them. The stream of chips discharged by the 
routers is localized by canvas curtains around 
each pair of routers. 

Special portable tables, 48x144 in., support 
the stacks of material for drilling and pro- 
filing. These table tops are the same size as 
standard aluminum alloy sheets. Tables may 
be mox cd about at will on suitable casters and 
locked in position by quick-acting jacks. Ivach 
tabic top is built up of heavy plywood to 
provide for attaching the stock by lag screws. 

Special Heads NecesBary 

Drills arc driven by an electric motor of 
about h.p. operating at 1,720 r.p.m., 
mounted at the end of the pivoted arm. A 
manually operated drill spindle carries a 
hardened steel bushing to locate the drill ac- 
curately and to maintain pressure against the 
stack of material. This improves accuracy 
and prevents drill chips from creeping in be- 
tween the sheets. 

The router head is driven at 15,000 r.p.m. 
by a high-frequency electric motor. This 
motor is mounted on vertical ways at the end 
of the pivoted arm, and may be raised and 
low^cred manually for feeding the cutter into 
and clearing it from the work. This provides 
a degree of control over the tool head which 
permits extreme flexibility for internal and 
external profiling of complex shapes. Al- 
though most of the material handled is Dural 
or clad alloy, it is possible to rout such sheet 
materials as linoleum, copper, brass, Plexi- 
glas, Micarta, Masonite, etc. 

Actual cutting in profiling is accomplished 
by router bits. These bits are special single- 
lipped spiral-fluted end mills. Due to the 
speed at which they operate, they arc pro- 
vided with much greater rake and clearance 
than standard mills. They also have a 
slightly concave face. Best operation, from 
the standpoint of parts design and routing, 
is obtained with a bit about S/16 in. in di- 
ameter. Although this size limits internal 
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cutout radii to 5/32 in,, this does not inter- 
fere with design to any extent A cutter of 
this size has sufficient strength and rigidity 
to withstand hard usage and fast cutting. 

The quantity of work possible with these 
cutters depends to a large extent on their 
sharpness. As soon as the edge has worn off, 
speed and cutting smoothness decrease, over- 
loading the motor and frequently resulting in 
the tool hanging up and breaking. Practice 
indicates that a bit may be used for routing 
Dural for approximately two hours per grind. 
Cutter grinding consists only of removing 
sufficient stock to renew the cutting edge. 
Cutters may be reground repeatedly until the 
land has been completely removed, after 
which they must be discarded. Minor changes 
in cutter diameter are compensated for by 
graduated guide collars on the chuck shank. 

Guide Blocks Also Routed 

Routing is done with individual gUide 
blocks, against which the guide collar bears 
during cutting. These router blocks are 
usually made of sheet Masonite or wood 
about Yi in. thick. Individual flat layout 
templets serve as patterns for making these 
blocks. Most are cut on a \\ood shop router 
directly from these templets. In making the 
router blocks suitable allowance is provided 
for the difference in diameter between the 
router bit and the guide collar. Router blocks 
which Involve aggregate cutouts or narrow 
sections are sometimes provided with a rein- 
forcing plate to prevent distortion due to 
pressure of the guide collar. 

Pre-drilling of stacked sheets before rout- 
ing is done with a master drill templet. These 
templets are the same size as the stock sheets 
which are to be drilled. Flat layout templets 
for individual parts are grouped on a sheet 
of plywood, nesting together with 

about Yz in. of space between them. Enough 
templets are used to cover effectively the en- 
tire sheet surface. After the arrangement has 
been completed, these individual templets are 
riveted in place on the plywood. Templates 
carry all the hole layout required by the part 
design and, in addition, at least two 3/16-in. 
locating holes for securing router blocks dur- 
ing subsequent operations. 

A typical work cycle for production of 
drilled blanks is as follows : The desired 


number of stock sheets are stacked on the 
router-drill table and the master drill templet 
placed upon the stack. This assembly is 
clamped firmly in position on the table by 
quick-acting clamps, and the layout is then 
moved to the drilling station and locked in 
place. The drill operator goes over the en- 
tire surface of the templet, drilling all holes 
as called for by a suitable drill size code. 
When drilling is complete, the table is moved 
away from the drill station to make way for 
the next table. The clamps are released and 
the master drill templet removed. Individual 
router blocks are placed in the proper posi- 
tions and fastened by 3/16-in. lag screws 
which pass through the locating holes and 
engage the wood surface of the router table. 
An electrically driven wrench is used to insert 
and remove these lag screws. 

When all blocks arc in place the table is 
moved to the routing station and locked in 


position. The routing operator cuts the 
blanks by passing the router around the 
periphery and the internal cutouts of each 
block, making sure that the guide collar 
maintains constant bearing against the block. 
When all cutting has been done, the table is 
unlocked and moved to the unloading station. 
Here the lag screws are removed, the blocks 
taken off, and the completed blanks burred 
and stacked in racks. Metal remaining on the 
table consists principally of narrow strips of 
scrap which can easily be collected and 
salvaged. 

Blanks produced by this method are char- 
acterized by clean, smooth edges. Both drill- 
ing and routing can be done rapidly and 
accurately by an experienced operator, with 
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SHEET SHAPES 


FOR AIRCRAFT 


tolerances approaching those obtainable with 
dies. A further advantage is the practical 
absence of rough edges which sometimes 
cause fracture during subsequent forming 
operations. Although the routed edges are 
for the most part free from burrs, it is some- 
times necessary to perform a burring opera- 
tion on the top and bottom blanks in a stack, 
since the edge of each of these pieces is not 
adequately supported during cutting. For 
this work a machine has been developed 
which washes off all foreign matter and 



presses down the burrs between polished 
steel rolls. This unit also removes excess 
water and discharges the blanks ready tor 
subsequent forming operations. Develop- 
ment of this machine has practically elimin- 
ated former slow hand burring. 

A typical table layout may involve drilling 
and cutting as many as thirty or forty differ- 
ent blanks producing up to 600 separate 
pieces, and drilling as many as 3,500 holes. 
Such a set-up may be run through the drill- 


ing and i outing cycle in a little over an hour. 
Enough tables are used to that loading, drill- 
ing, routing and unloading stations may be 
kept continuously working. It is thus possible 
to produce blanks for small lot production at 
a very low unit labor cost. In some respects 
the process also shows decided advantages 
over punch press methods. 

There are many variations of this process 
which may be applied to aircraft work. Drill- 
ing and trimming large flat skin sheets, 
slotting tubing and milling irregular outlines 
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and cutouts in extruded metal sections are 
typical of the work which can be done with 
this equipment. It has also been found ad- 
vantageous to use an adaptation of the wood 
shop pin type router for trimming form parts, 
and for cutting small flat blanks which can- 
not be satisfactory secured to the router 
tables. For such uses it is necessary to pro- 
vide special router blocks or jigs which secure 
the part in a nest to present the desired face 
or edge to the router bit. 
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ABOUT FIVE YEARS AGO Rock Island Arsenal 
installed X-ray apparatus as a part of its 
continued program for improving the quality 
of national defense material. Recent addi- 
tions have improved flexibility and capacity. 

The original installation, having a maxi- 
mum capacity of 500,000 volts, is used for 
the investigation and inspection of castings 
and welded parts. Walls of the room in 
which this equipment is installed are of 24-in. 
concrete, with lead doors for maximum pro- 
tection to the operator. 

The new equipment consists of a complete 
X-ray laboratory adjacent to the welding 
shop. This equipment, having a 220,000 volt 
capacity, is used to inspect all stressed areas 
in gun carriages and other welded parts. 
Enough random views are taken to check 
uniformity of the welding. The installation 
provides maximum flexibility, and the ar- 
rangement of the complete X-ray department 
combines adequate space with compactness. 

The tube itself is mounted in a shock-proof 
housing which has an 8-ft. travel on the arm 
of a jib crane. An electric lift with remote 
control makes it easy for the operator to 
change the vertical position of the tube. Since 


only secondary radiation is emitted from the 
tube housing, the outside two walls of the 
room — which have only an occasional passer- 
by — are not lined. The two working walls 
and doors are lined with >^-in. lead sheets. 

A standard rubber-tired shop trailer car- 
ries the parts into the X-ray room. The cart 
also makes a readily movable support for the 
parts under the tube. Trailers enter the room 
through a large sliding door which opens 
directly into the welding shop aisle. An elec- 
tric motor and speed reducer drive a sprocket 
and chain which moves the door along an 
overhead track. Limit switches prevent over- 
travel. Safety switches are also used on the 
doors, so that the machine cannot be turned 
on unless the doors are closed. 

With the arrangement of the dark-room 
shown, it takes about 50 min. from exposure 
to finished negative. Watch temperature for 
film development is thermostatically con- 
trolled. Negative viewer has a rheostat so 
that intensity of viewing light can be con- 
trolled. Personnel required comprises one 
man in the X-ray room, one man in the dark 
room, and one-half time for a laboratory man 
to view the pictures. 
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A wide variety of cast and welded parts can be inspected 
in this 500,000-volt X-ray machine installed at Rock 
Island Arsenal 



Tins 200,000-volt X-ray installation 
permits maximum flexibility for in- 
specting welds of many awkzvard- 
sliapcd castings. It is installed im- 
mediately adjacent to the welding 
shop. Lead sheets | in. thick prevent 
injury to plant personnel 


Minimum space and maximum con- 
Tu^nicnce are achieved in this compact 
layout of a complete X-ray inspection 
laboratory. Finished negatives ca/n be 
viewed in less than an hour after 
exposure 




Position-Thread Gage 


Canada's mathed of making an 
aeeurafo "chock" for posifion- 
fhroad gages may prove helpful 
In American defense programs 


ELEMENTS OF CHECK 
AND ITS GRINDING FIXTURE 


Master ring gage 


GHn€r1ng fUture wifh 
crosspir^ inserted 


/ 


Slip gage 


Check , or master 
section o-f part 




Typical gun component requiring a poaltion threod 




Dimension A, <m the gun component, 
must be within 0002 in. of the sped’ 
fied dimension. Point B must be held 
close to centerline of cross slot 


MANY DIFFICULT PROBLLMS fall to the lot of a toolroom engaged in 
making inspection and machine fixtures for machine-gun parts manu- 
facture. One of the "skullcrackers" solved by the toolroom in the 
Canadian-Bren plant is the method of making the che^k, or master piece, 
used for setting up both types of fixtures employed on work involving 
“position threads.” A position thread may be defined as one in which 
a definite dimension must be maintained between a point on the thread 
helix angle and cither An end face or some other location on the piece. 

For the gun component sketched, dimension A between the end face 
and reference point B on the thread helix angle may have a tolerance 
of plus nothing, minus 0.002 in. Moreover, point B must lie on the 
centerline of the cross slot within a minute or two of arc. 

The major difficulty centered about making a fixture for grinding the 
end face of the check, at a definite dimension from point B and with due 
regard to the angular position of the cro^s lot. I'he following solution 
was worked out after much study: 

A rectangular steel block is ground with all six sides square within 
a tenth, and a through hole bored square with the sides within a tenth. 
A slot is milled in one end of the block and a cross-pin hole is drilled at 
approximately distance A from the end face. Two steps are ground on 
the end of the block, one equal to distance A from the crosspin hole and 
the other a tenth of an inch less. 

To grind the check, the part is inserted into the larger hole, with the 
slotted end clearing the stepped end of the block. A slip gage is inserted 
in the slots in the end of the block and work, after which an accurate 
cross pin is inserted in the cross hole so that a tit firmly bears against 
the thread flank at point B. It is now a simple matter to grind the 
tongues of the check flush with the respective steps on the bluck. 

The check is used in setting up machine fixtures as follows. Prior to 
milling the slot on the gun component, the check is screwed into a ring- 
gage element in the fixture. Then a spotting face is positioned against 
the end of the check. Thus, when work is screwed into the fixture and 
against the spotting face, it protrudes the correct distance for milling the 
slot. The same general idea is used when setting up to grind the end face. 

Inspection fixtures have adjustable locating surfaces that are posi- 
tioned daily in relation to the master check. For example, the check is 
laid m the fixture and a master ring gage of correct thickness is screwed 
onto the check, so that the slots can be aligned with a slip gage and the 
surfaces of check and ring gage are flush. Next, locating surfaces in 
the fixture are positioned against the master ring gage. Upon removal of 
the check and master ring gage, work pieces can be laid in the fixture 
and a ring gage run onto the threaded end and against the locating 
surfaces, to establish that dimension A is being maintained in production, 
and also that other dimensions bearing a relation to dimension A are 
coming within established tolerances. 

Without an accurately made check it would be impossible to establish 
accurate setups on position-threaded work, either for machine or inspection 
fixtures. But before an accurate check could be made, a method of pro- 
ducing its grinding fixture had to be developed. 
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PRFSS BRi^KF tonnages require J per 
lineal loot of stork to make simple 
single bends in mild steel are given 
in the table Mild steel, having a 
tensile strength of ^5,000 to 6*>,0()0 
lb. per sq. in,, is used as the stand- 
ard, since the bending j^ressurc 
varies directly as the tensile strength 
of the material. For example, for 
any material having a tensile 
strength of 90,000 lb. per sq, in., 
the tonnages in the table should be 
increased 50 per cent. 

I'hc tonnages given are based on 
using "air bend ’ dies, which con- 
tact the metal only at the point of 
the male die and the two points of 
the V die. All the pressure exerted 
i.s pul into lormiiig the metal; none 
for squeezing it. The dies are said 
to be stanil rd when the opening 
i.s eight times the thickness of tin* 
metal to he bent. The tonnages 
Lindti lined in the table are those for 
standard V-dies; thus, 7 ■) tons per 
fool of length IS required for bend 
ing J-in. mild-steel stock in a Y-dic 
with a 1 -in. opening For bending 
the same slock in a V-die with an 
opening hve times the thickness ol 
the slock, that is fin, 1^12 tons 
per lineal fool would be required. 

Approximately, the pressure re 
quircLl vanes inversely as the V-die 
opening Enlarging the opening to 
twice the standard, reduces tlie pres 
sure more than onc-half. Reducing 
the opening to onc-half standard, 
more than doubles the pressure 

The pressure required varies di- 
rectly as the metal thickness. Twice 
tfie thickness increases the pressure 
more than four times, while one-half 
the thickness decreases the pressure 
to less than one quarter. 

'Mic pressure varies directly as the 
length of the stock. Twice the 
length requires twice the pressure, 
and one-half the length requires 
onc-half the pressure. 

I’he inside radius of a bend is ap- 
proximately *)/ ^2 of the V-clic open- 
ing regardless of the gage of the 
metal being formed. If a |-in. plate 
and a J-in. plate were formed over 
a 2-in die, each would have the 
same inside radius -approximately 
^/16 in. 

When bending ordinary mild- 
steel plates more than \ in. thick, 
it is as a rule necessary to use a die 
opening greater than eight times 
the thickness of the plate to prevent 
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m Xirged Steel Ball Bear- 

ng result from expensive and painstaking 
I esearch in laboratories, on proving grounds 
[. nd in the field. No vs^onder New Departure 
Las pioneered so mony new departures in 
■ all bearings! New Departure, Division of 
General Motors, Bristol, Connecticut. 

NEW DEPARTURE 

THE FORGED STEEL BEARING 
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Pressures and Blanks for Press Work 


fracture. High-tensile steel plates, 
even in the thinner gages, must be 
formed over die openings ten to 
twelve times their thickness. 

Special flanging or boiler steel is 
often used to eliminate breakage 
when necessary to bend heavy plate 
over small die openings. 

When making a 90-dcg. bend, the 
pressure rises very rapidly. It 
reaches H5 per cent of maximum 
when the metal is bent only 20 deg., 
and the maximum when bent 40 deg. 
The pressure drops only a few per 
cent when metal is bent 90 deg. 

If the dies arc struck solitlly to- 
gether, there is no limit to the pres 
sure that can be applied. 

Length of Blanks 

Following arc data on the use of 
V dies and the calculation of the 
developed width of sections so 
formed. The standard V-die open- 
ing in press brake work is eight 
times the thickness of the metal; 
that is, referring to Fig. t, 



D = hT 

When this is done, the inside radius 
K on the work will be governed by 
the die width as follows; 

R - ^ 

If the radius on the male die is 
greater than 5/32/9, then the work 
will follow the male die but will 
distort if the radius becomes very 
large. In Fig. 1, the minimum 
flange P possible to form can be 
<letcrminecf by the formula 
F zz: (D/2) + 2T 


Ihe pressure in tons per foot of 
length for forming mild steel on V- 
dies arc given on page 933. 

Blank Calculations 

If the inside radius on the work 
.ipproximately ccjuals the gage of 
the metal, that is /v — 7’, then for 



shapes siiown in Fig. 2 the devcb 
ojsed width can he found as follows: 
For angles 

blank width ~ L, / Fo 
For channels 

blank width r- W -j- F, | F.j 
['Or Z-bends 
blank width W / F/ 

Note that all dimensions are to the 
inside. The great inajont} ol V-die 
work will fall in the foregoing 
classes. To layout bend lines, the 
bends are marked on the inside ol 
the work using inside dimensions ol 
work as shown in Fig. 2. 

If the radii differs much from 
R — T, some correction must be 
made. A general method of cal- 
culating blank sizes on straight sec- 
tiems where the radii arc not the 
usual size, as assumed above, is as 
follows; 


Blank widtli .- ( W -f- F/ F.) 
- 13T 1 (R/2)] 



K W - 

Fig. 3 


where the dimensions are to the 
outside as shown in Fig. 3. To u.se 
this formula on multiple bends, add 
all outside dimensions around the 
piece and deiluct [3T -j- (R/'2)] 

for each two bends involved. For 
example, take the shape shown in 
Fig. 1 . bent from 1/1 6-in. .stock. 
Adding the cxitsidc dimensions 
around the section, beginning at 
the upper left-hand corner 

First straight section 0.500 in. 

Second straight section .... 2 . 000 in. 
Third straight section. ..1.563 in. 
Fourth straight section. . . .0.563 in. 
F'ifth straight section.. ..O.H75in. 

Sixih straight section 2 . 500 in. 

Seventh straight section ... 0 . 500 in. 


Total 8. 501 in. 

Deduct six bends, 

.3[3T / (R/2)] 0.656 in. 


Blank width 


7.845 in. 


'"id 

■5 1 


Fig. 4 




AH radn 




(N 






Allowances for bends made across 
tlie grain in mild steel, using V-dics, 
are as follow's; 


Gage, 

Radius, 

Allowance, 

r 

in., R 

in. 

24 

1/32 

0.062 

22 

1/32 

0.065 

20 

1/32 

0.070 

IB 

1/16 

0.120 

16 

1/16 

0.131 

14 

1/16 

0.139 

13 

3/32 

0.196 

12 

1/8 

0.254 

11 

1/8 

0.262 

10 

5/32 

0.295 

5/32 

5/32 

0.327 

3/16 

3/16 

0.393 

7/32 

7/32 

0.508 

1/4 

1/4 

0.524 
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Greenfield” Taps Chosen for this hard job 



JI( re’s a l(n-N\a\ dniihlc juiu’tKUi 
easting liiiitcd oiiL h} a bii; spLCialt) 
niaiiul at till ( I — 10 lapped lioUs in 
eacli t*ast-iinii piece . Tnliaiidh li ecn- 
noniie*all\ e'alls lor a real iinesiiiunl 
in ta])])ifi;' machiiK M and fixtines 
p/f/s (/ood (dps. The e*oin])aiu sa\cs 
itself iiinncA h\ usin^ “c Yio Gfd'H- 
fuld" 5 10-24 (irniind Thread Ili^h 
Speed Steel llottoiniiif^ Taps — tei 


the lime of 240 eoin])leled tapped 
holes ])i 1 hour. 

Don’t make tin mistake ol li^nim^ 
ta|) ‘‘saA inns’ on the cost of the laps 
I^’i^iiie on cost ])e I tap|)ed hole. 

ujnld eMii hel]) a on net Aonr 
costs doAMi on this hasis and will 
he ^lad to A\ork onl lest inns on a our 
oAin AAork to prove it. 


6REENFIELD TAP DIE CORPORATION, Greenfield, Mass. 

Ditiuii I lunt -lOi Wml lint St Wurt houif in NiwYotk f hipajrn Lu^ Anj^i It s nnd 
Sun In t anail.i tiii rifitlrl Taj) & Du (urp of Canada lid fiiilt Ont 


GREENFIELD 


TAPS DIES GAGES TWIST DRILLS REAMERS SCREW PLATES PIPE TOOLS 
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EDITORIAL 

Let’s Look at the Record 


FOR THE first time John Public is reading about 
machine tools. Also for the first time his son or 
daughter is being asked by school teachers to 
write about "machine tools and defense." When 
an industry rates special attention in the schools 
something must be happening. When newspapers 
give it space along with air raids, politics, 
murders and comic strips, it must be NEWS in 
capital letters. 

The machine tool industry has made news the 
past year! And it is the kind that renews one’s 
faith that the system of private enterprise hasn’t 
lost its virility, its resourcefulness and its ability 
to meet a crisis, despite the buffeting taken dur- 
ing the depression. 

Let’s look at the record. 

The machine tool industry numbers less than 
2^)0 companies with a total investment not ex- 
ceeding the cost of two battleships — $ I ^0,000, 000. 
Its volume of business on the average is only 
$100,000,000 a year, which is less than Ford 
parts sales (not to mention Ford cars). 

It has no Pittsburgh, no Akron, no Detroit. Its 
relatively small plants are scattered over a con- 
siderable part of the country east of the Mis- 
sissippi and north of the Ohio. It employs in a 
moderately good year some ‘)0,000 men, or fewer 
than walk through the gates of Chrysler Cor- 
poration any normal working day. 

In the worst depression year the industry’s 
orders fell to a mere $22,000,000. Average earn- 
ings the last decade were not even respectable. 
This in the least predictable of industries, whose 
ups and downs would quickly drive a Dr. Gallup 
to raking leaves if he tried to forecast the trends. 

Then came the clarion call in September, 1939, 
when the war broke. The call grew louder as our 
defense program took shape. For nothing is more 
vital to defense industries than machine tools. 


Here is how the industry responded: it in- 
creased its manpower by thousands and went to 
multiple shifts. New talent was trained, and still 
is being trained, by the hundreds. Millions were 
invested in new machine tools to speed work. 

New plants and additions were erected, though 
managements realized that only the emergency 
warranted more capacity and that the increase of 
over 30 per cent would be "excess baggage" when 
business returned to normal. Work was farmed 
out in large quantities. The subcontracting sys- 
tem for parts and subassemblies spurred pro- 
duction greatly. 

Following the pattern of 1917-18, new com- 
panies have been attracted to the machine tool 
manufacturing field because of the unprecedented 
volume of orders, and they will make their pro- 
duction felt in the coniing months. 

The results? This small industry has been en- 
larged, entirely without government funds, to a 
point where in 1941 it wdll turn out in excess 
of $500,()UO,00() of machine tools. It is still in 
the process of providing more capacity. Today 
no country has a machine tool industry which 
challenges it in size or quality of product. 

It is this industry which has won Mr. Knudsen’s 
highest praise for its defense performance. It is 
this industry which is putting into the hands of 
companies with defense contracts the most pro- 
ductive and the highest quality tools the world 
has ever seen. It is this industry which has volun- 
tarily put into force a preference rating system 
designed to supply defense agencies with what 
they want ahead of all other customers. 

If other industries will discharge their defense 
obligations as rapidly and efficiently as machine 
tool builders, we need entertain no fears that 
the armament program will be carried through 
without unnecessary delay. 
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GAGING BUSINESS 

Election results likely to speed up metal-working operations as 
pressure is applied for quicker rearming and (or more aid to 
Britain. Monthly machine tool output totals $40,000,000. 


Metal-working operations will be 
further stimulated as a result of the 
national election. The Adrninislra- 
tion is expected to bring increased 
pressure to speed up defense prepara- 
tions and to give more aid to Britain. 
From now on through the Winter the 
biggest problem facing metal-working 
plants will be squeezing out just as 
much production as possible. Output 
should be sustained at an all-time high 
level. 

Machine Tools — October was the 
biggest month in history for many 
machine tool builders. Hardly any 
diminution in the volume of orders is 
looked for during the next few weeks, 
if inquiries can be taken as a criterion. 
Most of the unprecedented bookings 
by the industry stem directly from 
aircraft, munitions and shipyard needs 
in connection with the defense pro- 
gram. The iirst to place machine tool 
orders for defense work were com- 
panies along the Atlantic seaboard, 
where contract awards were heavily 
concentrated. Lately, however, de- 
fense business has spread into the 
middle west, and machine tool sales 
have been on a huge scale in the Pitts- 
burgh, Detroit, Chicago and St. Louis 
areas as well as along the east coast. 
Whereas not so long ago export 
orders accounted for 30 to 50 per cent 
of the industry's total, now they have 
fallen to 15 per cent. Few machine 
tools except those destined for Eng- 
land or British dominions are going 
out of the country. Deliveries to 
England are being speeded this 
month, but opinion is growing that 
machine tools should be kept in the 
United States where munitions can 
be made for Britain without danger 
of bombings. Kcliablc reports from 
England, on the other hand, say that 
a surprisingly small number of ma- 
chine tools have been put out of com- 
mission or destroyed by German 
bombers. The industry is now produc- 
ing close to $40,000,000 of machine 
tools a month, though an average 
year's business is not much over 
$100,000,000. Plant capacity has 
been expanded more than 35 per cent 
since the war started. Shortage of 
trained men ha.s prevented some com- 
panies from going to three shifts. 


Railroad Equipmont — Except for 
track materials for 1^41 delivery, buy- 
ing has tapered. With car loadings 
expected to be good next year, carriers 
are planning for reasonably heavy 
purchases of cars and locomotives. 

Aircraft- Plane and engine orders 
have passed the $3,000,000,000 mark, 
a figure little dreamed of a year ago. 
Bookings arc still steadily mounting. 
Ford, for example, has just been offi- 
cially awarded a $125,000,000 con- 
tract for Pratt & Whitney motors, pro- 
duction of which will begin next 
spring. At a time when aircraft peo- 
ple are rushing new plants to comple- 
tion, the automotive industry is being 
drawn in as the spearhead in a pro- 
gram to provide Britain with an addi- 
tional 12,000 planes over and above 
previous commitments. This program, 
calling for building of parts and sub- 
assemblies by motor car companies, 
will require erection of many new 
plane assembly plants, perhaps as 
many as 1 5, probably in the Detroit 
district. The training of some 300,- 
000 men, needed by companies in or 

110 


doing work for aircraft manufacture, 
presents one of the serious problems. 

Steel — Steel mills are operating at 
an all-time high. Both U. S. Steel and 
Bethlehem have been running above 
100 per cent of theoretical capacity. 
Executives are confident that defense 
needs can be met without increasing 
basic steel capacity. Aside from pos- 
sibility of a light squeeze for a short 
time next .spring, the industry believes 
it can take care of estimated defense 
tonnage and at the same lime supply 
all the non-armament industries and 
the export trade. Some 40 per cent 
is being added to electric furnace ca- 
pacity. This is in anticipation of large 
alloy steel orders. 

Munitions — Army and Navy con- 
tracts have been placed in tremendous 
volume lately, particularly for artil- 
lery ammunition components. Lans- 
downe, Steel & Iron Co., Morton, Pa., 
has a War Department order for am- 
munition components totaling $17,- 
283,750, Willys-Overland for $8,- 
820,040, Budd Wheel Co. for $7,81 8, 
380, Tennessee Coal, Iron tSc Railroad 
Co. for $5,823,000, and LeTourncau 
Co., Toccoa, Ga., for $4,569,290. Be- 
cause of the unavoidable looling-up 
process, manufacture of munitions 
will not be under way on a large scale 
until some time in the first half of 
1941. Subcontracting of munitions 
business is aiding many industries. 
Five makers of printing equipment, 
for example, have munitions orders. 

ISO 
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Airerah Prodaetian To Be Aided by Aete 

Industry As Present Plane Output LaAS 


BY ROBERT COLBORN 


WASHINGTON The airplane pro- 
gram Is going to be stepped up — per- 
haps almost doubled. The auto indus- 
try Is being called in to do the Job. 
The dimensions, even the objectives 
and methods, of the new program are 
still hazy. What is established is that 
the administration, and Knudsen, are 
dissatisfied with the present output of 
aircraft. The industry is falling behind 
the schedule set up, and Knudsen at 
least Ls not convinced that they will 
catch up to it. On the basis of his 
tours of the plane factories, he feels 
that the airplane people don’t know 
enough about quantity production, 
and he is turning to Detroit for that 
knowledge. 

The whole thing, of course, is con- 
tingent on Congressional action, but 
this will doubtless be forthcoming. 
Probably late this month Congress 
will be asked to appropriate some 
three billion or more for plants and 
aircraft. 

It is fairly definite that the new 
program will include 12,000 bombers. 
Of these 8,000 will be two-engine ships 
of a model probably based on the 
Martin B-27, while 4,000 will be four- 
engine “Flying Fortresses,” perhaps 
following the design of the Consoli- 
dated B-24. In addition there will 
likely be some 8,000 airplanes of a 
pursuit type. These 20,000 planes 
would nearly double the 25,000-odd 
combat ships included in the present 
35,000-plane program. There is some 
talk of including a contingent of 
trainers, perhaps some 10,000, in the 
new program. Of the new ships, 
12,000 are scheduled to go to the 


new plants will probably be in the 
Detroit area. Finding management for 
these plants is going to be difficult. 
It will have to be drawn from the 
aircraft industry, and that indusiry’s 
executive and supervisory forces are 
already spread out so thin as to have 
an adverse effect on production. 

It may be that the new plan will be 
treated as an emergency program 
aimed exclusively at immediate pro- 
duction. In this case, the production 
methods uf the airplane industry 
would probably be duplicated, and 
little effort made at real mass pro- 
duction. 

On the other hand, it may be de- 
cided to rely on the program now 
under way for immediate output and 
aim the new plans at the future, at 
building up a big capacity perhaps a 
year from now. This would imply 
some procurement of special purpose 
tools, restudy ol production methods, 
probably some re -design to facilitate 
mass production. 

If the latter course is adopted, the 
final result might be some such set 
up as that in Germany, where one 
branch of the industry develops and 
tests nev/ models, while another 
grinds out standardized types. It 
might also segregate the excess capac- 
ity of military needs over civil into 
a few government-owned plants which 
could be held in stand-by condition 
when the war’s over. 


*• 


NAVY WAGE INCREASE 

WASHINGTON — In its first 

general wage adjustment since 
1929 the Navy will raise the pay 
of 44 classes of skilled and semi- 
skilled workmen and mechanical 
supervisory personnel outside of 
civil service. 'The purpose is to 
line up Navy wages with those 
paid by Industry in the same 
locality. Some observers think 
that private business mii«(. now 
raise its wages to hold it-s men. 

Unused Production Facilities May 
Be Employed by Sub-contractinR 

WASHINGTON— As defense produc- 
tion expands into more and more sec- 
tors of the country’s economy, sub- 
contracting becomes the major means 
of drawing into the program facilities 
now unused and of diverting to de- 
fense of production for civil use. It is 
by this means that the resoun'es of 
the small firms are made available. 
The Defense Commission is now shift- 
ing Its attention to this phase. Don- 
ald Nelson has had added to his multi- 
tudinous Jobs that of Director of 
Small Business Activities. Acting 
through special officers in Federal 
Reserve banks, he will give small 
business men advice on the work 
needed, financing methods and the 
like. Because it is desired to draw on 
now unused capacity before disrupting 
civil production, a survey of machinery 
and men available in areas where 
major Industries have shut down has 
been initiated. 


’ \" T “‘T 
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British — 5 or 6,000 bombers and the 
remainder pursuit. 

Will Make Aircraft Parts 

To the auto industry has been as- 
signed the production of parts for 
these planes and of sub- assemblies 
running up to tail and wing sections. 
The idea is that general purpose ma- 
chine tools can be made available by 
more intensive utilization of machin- 
ery now on auto production. For in- 
stance a stamping press may be free 
for other uses by working three shifts 
on another press. It is not thought 
that production of dies would offer 
any great problem, since the Detroit 
tool and die shops, with some 10,000 
workmen, are at low activity. 

Final assembly cannot be done in 
the auto factories, and new assembly 
plants are going to have to be built 
— perhaps as many as 15 or 16 — with 
British and U. S. funds. The plant 
expansions already planned cannot 
handle this added job, except in the 
unlikely event of complete re-sched- 
uling of the existing program, and the 



Guns For The Navy — lunislicd guns of large caliber aivait shipmoit in 
the JVashington Navy Yard above. This is just one of the eleven Navy 
arsenals throughout the LT S. producing guns for the proposed iivo-occan 
fleet. The photo was taken by the National Defense AdiTwry Commission 
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Carso Ship Assoably Yard May Be Built Hero 
By Britain; See Bemand for Unskiiied Labor 


WASHINGTON — Great Britain is 
about to set up a 28-way cargo ship 
assembly yard on this side of the 
Atlantic, probably in the United 
States, to turn out “pointed boxes" at 
a fast rate. The roughly-designed bot- 
toms wguld use mostly common labor, 
so as not to cut in much on U. B. 
skills, and would represent a minimum 
loss if sunk. Parts would be built in 
various sections of this country and 
Canada by plants not loaded with 
other defense Jobs and shipped to the 
yard for assembly. 

The British, not yet short of cargo 
space but seeing difficulties a couple 
of years ahead at their present rate 
of loss, sent four commissioners to see 
Treasury Secretary Morgenthau. Evi- 
dently Britain’s plan had the Admin- 
istration’s blessing. Morgenthau sent 
the commissioners to Admiral Emory 
S. Land, chairman of the Maritime 
Commission, for advice, which the Ad- 
miral is well qualified to give, since his 
experience covers both Naval and mer- 
chant ship building. 

Baltimore, New Orleans, Portland, 
Oregon, and Los Angeles have been 
named by informed commentators as 
the possible locations of the British 
plants. The project would be privately 
financed. J. P. Morgan and the Dawes 
Brothers’ Chicago banking firm are 
reported as interested. 

Skilled Labor Is Greatest Problem 

Washington authorities, questioned 
by American Machinist, explained 
how problems incident to the British 
project will be met. Skilled labor sup- 
ply is most crucial, of course. The 
British ships will have hardly any of 
the I'efinements of our own C-1, C-2, 
and C-3 designs; they will be little 
more than powered scows. Evidently, 
the British themselves dubbed them 
"pointed boxes.’’ They will be substan- 
tial enough : riveted steel hulls with an 
engine, a deck, and a lot of freight 
space. 

After skilled labor, the next most 
serious problem will be machine tools 
for those plants that will turn out the 
power and propelling machinery for 
the ships. One partial answer will be 
to call upon firms that make boilers, 
shafting, etc., for other marine pur- 
poses. Reciprocating steam engines, 
and oil engines, both in lower horse- 
power classes, might be built by non- 
marine firms. These companies already 
have their tools. But new tools will be 
needed, and at that point the British 
program is certain to meet up with 
the Priorities Board. 

Just how far the Administration will 
permit the British plants to interfere 
with U. S. Naval and Maritime Com- 
mission building programs depends on 
the extent of its conviction that our 


line of defense is the English Channel. 
Leaving that to Mr. Roosevelt and 
Congress and the turn of events, both 
Navy and the Commission say they 
can get along. 

The Navy has loaded up all the big 
yards with its two-ocean order for war 
ships, but is about to distribute the 
balance: plane tenders, mine sweepers, 
tugs, rescue boats, etc., to smaller 
yards. Navy has filled In a big con- 
struction gap by the purchase recently 
of the entire fleet of 12 Standard Oil 
tankers — best and most modern oilers 
in the world; of 30 auxiliary and sup- 
ply vessels. Including several yachts; 
and of about 30 additional such ves- 
sels now being negotiated. These pur- 
chases include a number of the mod- 
ern C -ships which were built by the 
Maritime Commission. The C -ships 
are readily convertible for Navy serv- 
ice. Navy says it is ready for action in 
the Pacific now. 

The Maritime Commission admits it 
will meet with difficulties but defi- 
nitely will maintain its 50-shlps-a- 
year schedule. Navy will elbow the 
Commission out of some yards, when 
boats now building are completed, but 
ways will be added to some merchant- 
man-building yards, and some new 
plants will have to be built. The Com- 
mission, all told, has placed contracts 
for 174 ocean-going ships, most of 
them under construction subsidies 
Forty-seven are in service. The bal- 
ance are 95 per cent completed and in 
case of emergency could be launched 
for Naval supply service. 

There is something like a million 
tons of idle and de-commissioned ship- 
ping in the United States, much of it 
available to British purchase. Of the 
111 World War laid-up .ships owned by 
the Commission, Britain has taken 21, 
and other sales have reduced the 
ghost fleet to about 60. These and pri- 
vately-owned idle ships sell for $300,- 
000 to $500,000 apiece, and the British 
are likely to take many of them before 
they concentrate on building powered 
scows at a much higher figure. The 
Maritime Commission has no author- 
ity to sell any of its C-ships because 
the Government has a "mortgage" on 
them. 

New Booklet Provides Information 
On Shows and Exhibits (or 1941 

NEW YORK— A new 34-page booklet 
containing information on American 
Shows and Exhibits for 1941 has just 
been published by Exhibitors Ad- 
visory Council, 120 Greenwich St., 
New York, N. Y. The booklet, which 
is sold at $5.00 per copy, is classified to 
cover 50 different industries and in- 
cludes approximately 350 shows. 


PROVIDENCE, R. I.— The Uni- 
versal Winding Co., Cranston, 
will begin manufacturing the 
Johnson automatic rifle in a few 
weeks. Company officials have 
established a separate unit known 
as the Cranston Arms Co., which 
employs 300 persons. Machinery 
has already been ordered and it 
is expected that production will 
begin in a month or so. No in- 
formation is available as to who 
will purchase the rifle, but it is 
indicated by an official of the 
State Industrial Commission that 
"huge orders have been received 
from a very friendly country". 

Aluminum Company of America 
Reduces Price of Aluminum Ingot 

PI'TTSBURGH — Aluminum Co. of 
America will reduce the price of alu- 
minum one cent per pound on Nov. 18. 
This brings the price of Alcoa alu- 
minum Ingot to 17 cents a pound. The 
present reduction in price is a con- 
tinuation of a policy begun three years 
ago by the company. At that time it 
was announced that price increases 
would be avoided wherever possible. 
Aluminum Co. of America is engaged 
in an extensive expansion program, 
its output of aluminum will be in ex- 
cess of 700,000,000 pounds in 1942. 

Farm Tool Manufacture Improves 
Without Aid of National Defense 

CHICAGO — Recent Department of 
Agriculture estimates indicate a total 
farm income of about $9,000,000,000 
for this year, approaching the recent 
(since 1929) peak year of 1937. Farm 
mechanization continues at a good 
pace because of continued shortage of 
farm labor and low prices of farm 
equipment made possible by manu- 
facturing improvements. Based on 
percentage of farm income which is 
usually spent on mechanization indi- 
cations are that about $460,000,000,000 
worth of equipment will be sold in 
this country. The excellent export 
business enjoyed so far this year bids 
fair to give the best record ever held 
in that division. Estimates are that 
exports may run $87,000,000. The com- 
bined total of manufacture, however, 
will not be quite up to the $571,241,083 
total of 1937. 

Other favorable factors for the farm 
equipment manufacturers are that 
many of them derive considerable 
business and revenue from the Indus- 
trial tractor sales. Most of the manu- 
facturers are experiencing a boom in 
present sales of industrial tractors. 
Caterpillar Tractor notably is running 
at full blavst In Peoria. 
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Machine Tool Dealers, After Annual Convention, Inspect Monarch Machine ToolCo 




IK 



lnt#rest«d — In looking over n 
dnn'Iopincnl (tiboz'c) u'crc 
John 1 1 crkcnfwff, Minster Ma- 
chine Co., Minster, Ohio; If'. F. 
Sandnian, Marshall ir Hascliart 
Machinery Co., Indianapolis : A. 
C. Bryant, president, Bryant Ma- 
chinery ('r Engineering Co., Chi- 
cago; and Ceorge F. Turner, The 
Strojig, Carlisle rr I ! anunond Co., 
Detroit, Mich. fWvidell E. ll'hipp. 
Monarch's president, saio to it that 
all plant jacilities and operations 
could he exaniined hy the visitors. 
Other nienibers oj the company 
guided the dealers in their tour 





Inspection Tour — .-it the close oj the annual convention oj the Associated 
Machine Tool Dealers at Dayton recently the Motiarcli Machine Fool Co. 
zoas host to the menihers at a party 'lohich included an inspection tour oj 
the company's plant at Sidney, Ohio. Above, Fred C. Dull, Monarch's 
vice president and secretary; I\ A. Abe, Monarch’s ilce president in 
charge oj manujacture ; and John Cetrule, Triplex Machine Tool Co., New 
York, examine si>me new tools in the plant 



Talking It Over — Three good jriends at the party are pictured alunu\ 
E. P. Essley, E. P. Es.sley Machinery Co., Chicago, and Dan Harrington, 
11 'ilson, Brown A Co., New York, talk it ovi r ( but not too seriously) with 
George J, Z immerman, president Stroiuj, Carlisle D Hammond , Cleveland 



% 


Attentive — 'Fo the proceedings 
loerc J. J.. Cochran, C. II. Gosi(/er 
Machinerv Co., Jhiyton; (^'hns 
Baldenhojer, president and gen- 
eral manager, I'hompson Grinder 
C o., Springfield , Ohio; Hugh l\ob- 
inson. Monarch Machine 7 ool C o., 
I ndianapolis ; and Earl .1/. Il'ag- 
ner, Tan Dyck C'hurchill Co., 
I^hilaJelphia 


Machine Tool Exhibit Opened 
To the Public at Chicago Museum 

CHICAGO— Til e machine tool area 
of the IndiLstrial exhibit at the Mu- 
seum of Science and Industry In 
Jackson Park, Chicago, has been 
opened to the public. The exhibit Ls 
sponsored by the National Machine 
Tool Builders’ Association. It was 
made possible by a contribution of 
Association funds and by contribu- 
tions from a number of the members 
of needed equipment. 


AID COMMERCIAL PLANES 

WASHINGTON —Establishment 
of a prioritiCLS committee to co- 
ordinate commercial and military 
plane production does not indi- 
cate early restrictions on manu- 
facture of commercial transports. 
Some weeks ago the Army began 
pushing the idea of an embargo 
on commercial plane production 
and the plan met opposition In 
the defense commission. The dis- 
pute was finally appealed to the 
Piesidcnt himself. FDR stood 
with the commission and it was 
decided that “a healthy air trans- 
port system is an important ad- 
junct to national defense”. The 
priorities committee was named 
to stand guard against Army 
attrition of commercial orders. 
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Fill Canadian Annaaent Prodnetion Seen 
Late in 1941; Increase Governaent Plante 


MONTREAL — Pull production of 
armament in Canada won’t be under 
way lintil some time in 1941, prob- 
ably not until a year hence. Output 
will be at a rate of $1,500,000,000 an- 
nually in a country whose total pro- 
duction of manufactured goods of 
all kinds has been only a little more 
than $3,000,000,000 a year. 

Most munitions manufacture thus 
far has been in a handful of priv- 
ately-owned plants which started 
preparations before the war began. 
National Steel Car Corp., Canadian 
Car & Foundry and Dominion Foun- 
dries & Steel Corp. are among those 
companies. The bulk of the war pro- 
gram, however. Is to be handled by 
government-owned plants, only a few 
of which already are In operation. 

Production of 500-lb. aerial bombs 
will start in February in a huge plant 
being built “somewhere in Quebec." 
Normal output will be over 100,000 
bombs per year. It will be the first 
time that aerial bombs of any kind, 
other than a few practice bombs, 
have been made in Canada. The 
long-range program will embrace all 
sizes and types of bombs. The weight 
will vary from 40 to 1,000 lbs. And 
the types from common high explo- 
sive bombs to aerial projectiles cap- 
able of piercing heavy armor plate. 
Canadian plants will be ready shortly 
to make 2-inch and 3 -inch trench 
mortar bombs and .303 rifle grenades. 
Plans are being considered for pro- 
duction of anti-tank mines and depth 
charges 

3,000 Tanks Ordered 

Some barrels for Bofors guns are 
being made in Canada, and a few 
have been delivered overseas. Ship- 
ments of motor vehicles for military 
purposes are going forth at a rate of 
400 a day. An order for 3,000 tanks 
of new design will be in production 
early next year. Bren gun carriers 
have started coming off Canadian 
assembly lines. 

Preparations are continuing for 
switch of Canadian airplane factories 
from British to UB. models as part 
of the Canadian-UB. joint defense 
program. British Anson planes, how- 
ever, will still be made in this coun- 
try. 

Efforts of a new union to get a 
foothold at several Canadian ship- 
yards has interfered with production 
schedules. Work at Canadian Vickers 
was disrupted for nearly a week. 
Tlie government ordered a poll of 
Vickers workers resulting in a vote 
for continuance of shop committees 
Instead of union representation by 
a majority of two to one. Union 
members were ordered to return to 
work and complied. 

Though problems about power and 
raw materials appear to have been 


solved for the present, through im- 
position of government control, ma- 
chine tool supply" is wStlll a worry 
Canada must get a steady flow of 
machines from the United States to 
supplement domestic output. 

Contractors May Apply to Treasury 
For Amortization Privileges 

WASraNGTON— The red tape of de- 
fense is shaping up. The Defense 
Commission has worked out proced- 
ures by which defense contractors 
wishing to take advantage of the 
five-year amortization of defense fa- 
cilities can prove to the Treasury 
that they are entitled to do so. Three 
certificates are involved. First, a 
“certificate of necessity” will certify, 
on the say-so of the commission and 
the secretary of war or navy, that the 
facilities to be amortized are neces- 
sary for the national defense. If the 
manufacturer is being reimbursed by 
the government “directly or indi- 
rectly” for the new facilities, he will 
have to get a "certificate of govern- 
ment protection” stating that the 
contract protects the interest of the 
government in the future use and 
disposition of the facilities. Defense 
commission lawyers are of opinion 
that inclusion in the price of goods 
made for the government of an item 
for cost of new plant would con- 
stitute indirect reimbursement. Fin- 
ally, if there is no such reimburse- 
ment, the contractor will need a 
“certificate of non-reimbursement” 
to prove to the Treasury that he 
doesn’t need a certificate of govern- 
ment protection. Instructions for 
getting these certificates can be ob- 
tained from War Department dis- 
trict procurement ofllcers, the Assist- 
ant Secretary of War, or the Judge 
Advocate General of the Navy. 

Canadian Labor Training Schools 
Provide Many Skilled Workmen 

MONTREAL— The training schools, 
operated by the provincial govern- 
ments and financed by the federal 
government, have already turned out 

8,000 graduates from the summer 
courses. The entire number have been 
absorbed by war Industries, particu- 
larly the aii'craft plants. At present 
1,900 young men are being trained at 
11 schools, taking a four months’ 
course of intensive training. Within 
the year it is expected that these 
schools will have supplied the air 
force alone with 5,000 to 6,000 airplane 
engine fitters, air frame mechanics, 
and similar workers. Between 25,000 
and 30,000 are to be turned out over 
the next year. 


FORD GETS HUGE DEFENSE ORDER 

WASHINGTON— Ford Motor Co. 
came into the armament picture 
lost week when the War De- 
partment awarded it a contract 
of $122,323,020 for airplane en- 
gines. It is the first defense con- 
tract awarded to the Ford or- 
ganization. The contract calls 
for more than 4,000 Pratt & 
Whitney engines. As a letter of 
intention was sent to Ford last 
September by the War Depart- 
ment, the necessary plant ex- 
pansion has almost been com- 
pleted. Production of engines 
should not be long delayed. Ad- 
ditional recent orders are: 
Wright Aeronautical, $11,436,042 
for airplane engines; Colt’s Pat- 
ent Fire Arms Mfg. Co., $0,074,- 
406 for infantry weapons. 

Auto Output for Last Quarter 
May Show a 25 Per Cent Gain 

DETROIT— Production and employ- 
ment in the automobile industry ap- 
pear headed toward an even greater 
degree of stabilization during the fall 
and winter months than was the case 
a year ago. Plant managers were 
particularly proud of the relatively 
stable employment achieved during 
the 1940-model year. 

October production soared to a 
new record of over 500.000 cars and 
trucks, and retail sales are likewise 
climbing to new heights. Manufac- 
turers are confident that assemblies 
need be cut back only a very few per 
cent in November and December in 
order to prevent over-stocking deal- 
ers during the winter months. Chev- 
rolet, for example, will continue its 

5,000 per day schedule indefinitely 
because demand is out-running pro- 
duction capacity. Even If that assem- 
bly rate is continued into the winter 
months, it appears now that dealers 
will not be overloaded when the 
spring sales bulge occurs. Incident- 
ally, Chevrolet displayed its 200,000th 
1941-model on Nov. 7. 

Scattered sales reports for the 
month of October indicate the 
strength of the market. In October, 
Pontiac enjoyed the biggest month 
in its history, selling 27,217 cars, or 
61.9 per cent ahead of a year ago. 
During the balance of the year, fac- 
tory production will be maintained 
60 per cent ahead of 1939. Two six- 
day weeks have been worked so far. 
The October production schedule 
was 30,000 cars, whereas November 
output is pegged at 28,600 and De- 
cember at 27,500. Oldsmoblle also set 
a new sales record for the month, 
showing a gain of 38 per cent over 
last year. Domestic shipments of 
Plymouth passenger and commercial 
cars during October set a new record 
at 63,000 units. 
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INSIDE DETROIT 

Forthcoming bomber procurement program may be handled exclu- 
sively by the automotive industry. From 12,000 to 32,000 planes 
are involved. "Committee for Air Defense” has been organized 

BY RUPERT LE GRAND. DETROIT EDITOR 


DETROIT — Evidence exists that the 
projected bomber-procurement pro- 
grams of the United States and 
British governments will be com- 
pletely fabricated and assembled in 
the midwest, Instead ot the previ- 
ously announced plan whereby the 
auto industry would make the parts 
for final assembly at West and East 
Coast plane plants. 

There are several reasons for this 
declaration: (1) Washington sources 
report that the government has 
under consideration the erection of 
as many as fifteen plants, to be 
privately managed, for production ot 
major sub-assemblies and for final 
assembly purposes, i2) Detroit ex- 
ecutives close to the National De- 
fense Commission say that there Is 
talk of putting up two huge final- 
assembly plants somewhere con- 
venient to the automobile industry, 
(3) Mr. Knudsen has stated that 
plane plants should be frozen at 
present or contracted dimensions to 
expedite production of orders now in 
their hands, (4) the huge size of 
the projected programs assigned to 
the automotive industry (now re- 
ported anywhere from 12,000—32,000 
ships) involves too many engineer- 
ing, manufacturing, inspection and 
possibly Insuperable shipping prob- 
lems for proper coordination between 
auto plants and far-dLstant aviation 
assembly plants, (5) the method of 
placing contracts with auto plants 
for bomber parts will undoubtedly 
be upon a bEisls foreign to the busi- 
ness methods of the aviation Indus- 
try, (6) responsibility divided be- 
tween two industries, each accus- 
tomed to its own production methods, 
can hardly be looked upon as the 
best method of getting results, and 
(7) the aviation industry is naturally 
jealous of intruders in a field which 
It nurtured through many lean years, 
while on the other hand the auto- 
mobile industry is not one to take 
dictation when cutting corners for 
mass production. For these reasons, 
well-informed local sources expect 
Mr. Knudsen to place sole respon- 
sibility for the complete new bomber- 
procurement program upon the 
shoulders of thexse operating the 
auto, body, parts and related equip- 
ment industries. 

This line of reasoning appears cor- 
rect, to judge from the rapidly ex- 


panding activities of the "Auto 
Committee for Air Defense". This 
is the new shortened name for the 
committee set up in Detroit on Oct 
25, at the joint meeting of the Auto- 
mobile Manufacturers Association, 
the Automotive Parts & Equipment 
Manufacturers, Inc . and the Auto- 
motive Tool & Die Manufacturers 
Association To the top committee 
appointed at that time— Alvan Ma- 
cauley, Edsel Ford, K T. Keller, C. 
E. Wilson, and C. C. Carlton— two 
new members have since been added 
William Brown, president of Briggs, 
will represent the body plants, and 
Irving Babcock, president of Yellow 
Truck & Coach, will represent the 
truck manufacturers Mr. Carlton ls 
acting director of the committee. 

Graham-Paige Building Leased 

One of the committee’s first acts 
was to lease the Graham-Paige ad- 
ministration building and part of the 
plant itself. This space will serve 
several purposes: (1) to house a large 
staff to be maintained by the com- 
mittee, (2) to provide accommoda- 
tions for possibly ten Air Corps offl- 


HUGE PLANE PARTS CONTRACTS 

DETROIT— Nobody can foretell 
just what the government con- 
tracts lor aircraft parts will 
mean to the auto Industry In 
dollars and cents until all cards 
are laid on the table. The 12,000 
plane deal is said to be worth 
between two and three billions. 
Reporters asked Mr. Knudsen 
what the plane -parts program 
would mean to the Industry, and 
he dismissed the query with 
"half a bUlion". It is likely that 
evt*n he didn’t know. By virtue 
of its size and complexity, the 
buslnesvs will mean plenty of 
headaches. Just by way of com- 
parison, the wholesale value of 
cars produced in the model year 
1940 was $2,800,000,000. 


cers, with Major James A. Doolittle 
expected to be liason officer between 
the Air Corps, the Auto Committee 
and the National Defense Commis- 
sion, (3) representatives of the Na- 
tional Defense Commission and the 
British government may eventually 
be located there, (4) a complete dis- 
play of bomber parts is now being 
set up in the former factory sales 
room of the Graham-Paige organi- 
zation, and (5) complete bombers 
with all of their sub-ajssemblies and 
major parts will be arranged in the 
plant space so that prospective manu- 
facturers of parts or sub-assemblies 
can study them in detail and then 
obtain the proper perspective of 
their function in the completed 
product. 



The Only One — Rusilcss Iron and Steel Corp,, Baltimore, is the only 
manufacturing establishment devoted exclusively to the production of 
stainless steel. Recently the organbation opened its new $2,500,000 plant 
addition. Above a specially designed charging machine 7 vithdraius hot 
ingots from the heating furnace and szoings them to the mill table 
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Open House — The Nafional Machinery Co., Tiffin, Ohio, recently invited 
the public in to wr its plant. Manujacturiiuj operations were continued as 
thousands of visitors passed by. The program loas designed by the man- 
agement to foster a better understanding of the close relationship between 
industry and the public, udbove some of the visitors look oz’er the maclun- 
cr\ in one of the sections of the plant 


The Tucker Aircraft Corp., organ- 
ized last May. occupies a building 
adjacent to that taken over by the 
Auto Committee for Air Defense. 
Tucker has just received a govern- 
ment order for $5,900,000 worth of 
gun-turret machinery and a $201,000 
experimental order for development 
of an eight-cylinder air-cooled motor 
for training planes. Some Qraham- 
Paige equipment is being used and 
more will be brought for arrange- 
ment in a straight-line production 
system. Another corner of the 
Graham -Paige plant is devoted to a 
hush-hush Navy contract. 

Qraham-Paige, of course, has given 
up auto manufacture. Surplus 1941 
models are being disposed of by dis- 
tributors. Its body plant at Wayne 
has been sold to Bendix Graham is 
now seeking national defense con- 
tracts, sub-contracts or machine work 
suitable for its remaining facilities, 
or failing these to lease plant space. 

The activities of the Auto Com- 
mittee for Air Defense are still in 
the embryonic stage, despite ground- 
work already laid. It will be a month 
or more before a complete staff can 
be assembled. Meanwhile, industry 
concerns are being encouraged to 
look over the parts on exhibit with 
a view to fitting theii- production 
into the existing scheme or using 
idle facilities. 

The main job now is to spread the 
work so as to: (1) achieve an early 
start on actual production, (2) co- 
ordinate the production of several 


hundred components so that none 
are lacking at the proper time, (3) 
set up facilities for sub-assembly of 
the larger structures like wings, cen- 
ter-wing sections, fuselage, tail sur- 
faces and rudders. Undoubtedly, the 
last will require new structures, new 
machinery, and these enterprises will 
have to be placed so that their bulky 
products can be moved readily to 
final assembly. 

The actual size of the government's 
bomber program is not so important 
to the auto industry right now as 
determining the means to make the 
"pieces.” Once the setup is made, it 
is confident that mass-production 
methods will take care of the situ- 
ation. So far it has been given to 
understand that 12,000 bombers are 
wanted exclusively for the United 
States Army. Two types have been 
selected— a Martin two-engine 12-ton 
job, which actually has been designed 
for mass production by sub-assem- 
blies, and a Douglas bomber. 

The labor problem may prove to be 
the crux of the matter. An average 
of 426,000 men were employed in the 
auto, body and parts plants during 
the 1940 model year. Working in the 
most efficient industry in the country, 
the productivity of these men was 
doubtless far higher than can be 
realized in the plane program. If 
contracts to the auto industry run 
into several billions, the difficulty of 
finding and training men may prove 
the major factor toward Influencing 
curtailment of automobile production. 


Failure of Lewis to Resiin 

Would Muddle Leber Picture 

NEW YORK — The result of the presi- 
dential election has served to muddy 
the labor waters and only a forthright 
reiteration of his Intention to resign 
by John L. Lewis will help to clear 
them. Already, within the C.I.O., there 
is a vocal and energetic movement to 
"Draft Lewis”. Left-wing, Communist 
dominated unions and United Mine 
Workers payrollers who followed 
Lewis into the Republican camp are 
taking up a cry of "indispensability” 
clearly designed to buttress their own 
fallen prestige. 

The majority sentiment in C.I.O. 
ranks wants to wish the bushy-haired 
leader well and retire him to pasture. 
They are convinced that his ability to 
serve the interests of organized labor 
is now over and they refuse to senti- 
mentalize by keeping him. The Com- 
munists. on the other hand, look at 
Lewis as their protector for they are 
sure that at his retirement the anti-red 
Philip Murray of the Steel Work- 
ers and Sidney Hillman of the Cloth- 
ing Workers will be dominant influ- 
ences. Then too, all other important 
C.I.O. officials, who have a chance of 
succeeding Lewis, are committed to 
reinstitute unity in the labor move- 
ment between the C.I.O. and AF.L. 
and it is hard to conceive of an ar- 
ranged peace that would make tin 
Communist leaders welcome in a com- 
bined A.F.L.-C I.O. Hence, with Lewis 
out and the road to peace open, the 
Communist-led unions face isolation. 

Not Easy to Oust Lewis 

Nevertheless, if Lewis remains silent 
it will not be an easy job to unseat 
him. At this time there is no leader of 
adequate stature in the C.I.O. to place 
anyone but Lewis’s name in nomina- 
tion at the convention which meets in 
Atlantic City November IB. It Is a 
safe bet to presume that Hillman will 
not do it. If he takes the lead in an 
anti -Lewis move it will be interpreted 
as a personal gesture and thus will 
lose much of its effect. Murray is a 
miner and is apt to be silent in all 
discussions of a successor to his chief; 
it is likely that he will only accept the 
nomination for the C.I.O. presidency 
if John L. Lewis O.K.’s it and if he is 
assured that there will not be serious 
opposition. Other labor bigwigs of 
comparable prominence will support 
a move to replace Lewis, but will not 
lead such a movement. 

But even if Lewis leaves the presi- 
dency of the C I.O. he will remain ir 
control of the powerful United Mine 
Workers Union. Nominations for the 
presidency of the UM.W. are already 
closed and the only other man nom- 
inated, Philip Murray, has declined 
which leaves Lewis as the only can- 
didate for tliat office. As head of the 
Miners, Lewis will still exert great in- 
fluence in the councils of the C.I.O. 


936h 


AMERICAN MACHINIST 


WATCHING WASHINGTON 


Roosevelt election will have an adverse effect on metal-working 
industry. U. S. will train 30,000 at technical colleges for defense 
needs. Tin, copper, and pig iron prices and supplies watched 

By BLAINE STUBBLEFIELD 


WASHINGTON — The election results 
will not cause any immediate change 
in metal-working operations. But the 
accomplished fact of Mr. Roosevelt’s 
election will make a difference in the 
near future, because he will accept 
his third, term as a mandate to reas- 
sert basic International and domestic 
policies which he had modified for 
political purposes. 

The President undoubtedly will 
start at once to expand airplane and 
arms aid to Britain, on a scale per- 
haps almost equal to a war effort. 
In the Pacific, it is apparent the 
Administration has pulled its punches 
at Japan, in the hope that the Nip- 
pons will desert the Axis. But if 
Japan makes overt passes at British 
and American interests, the Presi- 
dent might move to send important 
aid to China also. 

There are several means by which 
Roosevelt can build up any size of 
campaign-short-of-war for England. 
If he can convince the country that 
our most vital outpost is Europe, he 
can divert much or most of our own 
defense production to Britain. What 
is now going on secretly in a small 
way would be done openly in a big 
way. 

He can permit the British to set 
up their own plants in this country, 
to use American materials and labor. 
He can sell to the British an enor- 
mous amount of shipping and, by 
securing an Act of Congress, could 
sell considerable quantities of out- 
moded rifles, field guns, and several 
hundred airplanes in the possession 
of the United States Army. With a 
little more patriotic fervor to back 
him up, he could call for, and prob- 
ably secure, repeal of the Johnson 
law forbidding credit to war-debt 
delinquents. This does not seem to be 
an early possibility. The bottom of 
Britain’s money barrel is still well 
covered. 

On the domestic side, Roosevelt 
faces substantially the same Congress 
that has heckled and blocked him 
for the past two years — except that 
slight Republican lasses make more 
difficult the formation of any Repub- 
lican-conservative coalition. But 
where, since 193B, Congressmen have 
felt that they were riding the tide 
In opposing the President, they have 
now learned that he can’t be licked. 
Having re-demonstrated political 
strength, Roosevelt and his advisors 


will sit more tightly in the saddle. 

Even in the absence, however, of 
new aid to the lower third, the New 
Deal climate will make itself felt 
in the handling of defense produc- 
tion. 'The trend may now be in the 
direction of increasingly rigid con- 
trols, scheduling, priorities, profit 
limits. Meanwhile manufacturers will 
find themselves dealing with a less 
irritating but more powerful labor 
movement. 'The discrediting of Lewis 
and consequent accession of Hillman 
to effective if not titular leadership 
of the CIO is bound to result in uni- 
fication of the two factions. 

Colleges Train Defense Labor 

Special courses, to be given by 
colleges and engineering schools at 
Government expense, will be of- 
fered to ever 30,000 students with 
technical backgrounds to meet indus- 
trial needs in the defense program. 
The plan, after some months of 
study by the Office of Education, is 
announced by Paul V. McNutt, Ad- 
ministrator of the Federal Security 
Agency. Congress voted $9,000,000 for 
the purpose. 

Both full time and part time stu- 
dents will be accepted. Instruction 
will be the same as that given for 
regular degrees, but will concentrate 
on defense needs, and courses will 
require from 2 to 8 months of study. 
Faculties will be augmented by teach- 
ers specially qualified by experience 
in industries to be served. 

First courses to be offered will be 
design to forestall potential short- 
ages of inspectors, materials, chem- 
icals, explosives, instruments, power 
units, designers of machinery, equip- 
ment, tools and dies, aircraft power 
plants'., instrumenls, engineers, metal- 
lurgists, and naval architects, etc. 

Conflict in Priority Orders 

Most pressing problem now facing 
administrators of the voluntary pri- 
orities system is elimination of con- 
flicts between priority orders. While 
it is not true that all defense or- 
ders now have the same priority, all 
aircraft orders do have A-1 rating; 
since this represents the biggest 
chunk of machine tool orders, it 
poses a problem. In theory, there 
should be no difficulty; a preference 


NAVY BUYS SHOP EQUIPMENT 

WASHINGTON— Navy expendt- 
turpjs for shop equipment, includ- 
ing machine tools, for Navy 
yards in the fiscal year 1941 will 
be as follows; at Port,amouth 
$1,650,000; Boston $1,075,000; 
New York $2,200,000; Philadelphia 
$1,200,000; Norfolk $1,500,000; 
Charleston $825,000; Mare Island 
$1,100,000; Puget Sound $1,100,000; 
Pearl Harbor $1,150,000; and 
Cavite $75,000. Much of this 
business has been placed. 


number merely requires that suffi- 
cient priority be given to an order 
to permit completion by the contract 
date. There have been a few cases 
in which orders for goods urgently 
needed to open up bottlenecks have 
been given an as-qulck-os-posslble 
delivery date — equivalent to stepping 
up priority a notch. 

But in the haste to get contracts 
out insufficient attention was given 
to avoiding conflicts of delivery date. 
A restudy of the outstanding con- 
tracts to straighten this out by 
changing dates is now under way. 
Some sub-dlvlslon of preference 
classifications (A-l-A, A-l-B, etc.) 
may also be adopted. 

There Is a certain amount of in- 
dustry pressure for some easy system 
by which a sub-contractor might 
obtain a higher priority than his 
prime contractor. Except in the case 
of machine tool subcontracts, how- 
ever, this plea is not obtaining a 
sympathetic reception. II is still in- 
tended, however, to give a high pri- 
ority to the orders for machine tools 
given by machine tool builders. 

All of this thrashing out of diffi- 
culties, os well as drafting of a code 
of regulations, is now in the hands 
of the Army-Navy priorities com- 
mittee. The Defense Commission’s 
priority board, will have the final say. 

Pie Iron, Copper, Tin Watcheil 

Three strategic metals came to the 
notice of Washington in the post 
fortnight. The price of pig iron be- 
came a matter of concern to the 
Defense Commission but a continuing 
supply at current levels seems prob- 
able. Defense consumption of copper 
is outrunning domestic production and 
importation from UB. -owned South 
American mines is being considered 
by the Commission. 'There Is a ques- 
tion whether the import levy of 4 
cents a poimd could be reduced by 
executive order, since it is not a 
tariff but is an excise tax. 
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United States Government Arsenal Commanders Who Have Been Promoted to 


Ranh of Brigadier General 


EDWARD M. SHINKLE 


NORMAN F. RAMSEY 





Six Arsenal Commanders Promoted 
By l).S. as Army Expands Rapidly 

WASHINGTON — Commanders ot six 
government arsenals have been pro- 
moted from the rank of Colonel to 
that of Brigadier General The 
arsenal commanders are Edward M 
Shlnkle, Pica tinny, Gilbert H Stew- 
ard, Springfield, Rolland W Case 
Watertown, Norman F Ramsey, Rock 
Island, Alexander G Gillespie, Wat- 
ervliet, and Walter P Boatwright, 
Frankford 

Brigadier General Shinkle Joined 
the army after graduation from West 
Point in 1901 He was detailed in the 
Ordnance Department m 1906 and 
served at Bandy Hook Proving 
Grounds, N J He has served in the 
office of the Chief of Ordnance in 
Washington and commanded the 
Aberdeen Proving Ground, Md , dur- 
ing which time he was appointed As- 
sistant Chief of Ordnance He as- 
sumed command of Picatlnny Arsenal 
in 1938 where he has served as Colone 
until his present appointment 

Brigadier General Case has com- 
manded the Raritan Arsenal N J 
served as Ordnance Officer and As- 
sistant Chief of Staff at Omaha Neb 
In 1937 he became commanding offi- 
cer at Watertown Arsenal 

Brigadier General Gillespie served 
at the Aberdeen Proving Qiound and 
Raritan Arsenal He was appointed 
assistant and later became com- 
manding officer at Rock Island 
Arsenal Later he was designated as 
Ordinance Manufacturing Arsenal 
Commander at Watervliet Aisenal 

Brigadier General Ramsey served 
as assistant Chief of Ordnance from 
1912 to 1916 He was chief ordnance 
officer of the A E F He had charge of 
manufacturing at Rock Island and m 
1937 took command of the arsenal 


II. S. Government Contracts Awarded to Metal-Working Firms 
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Promoted at G-E Philadelphia Worh 



ROBERT PAXTON 


HAROLD E. STRANG 




CHARLES I. WESLEY 


R. E. GRIFFIN 



NAMES in the NEWS 


R. S. Clingan has been appointed 
Chicago District Manager handling 
Aristoloy Steels for Copperweld Steel 
Co., Warren, Ohio. For the past ten 
years Mr. Clingan has been con- 
nected with the Republic Steel Corp. 

R. E. Griffin has been appointed 
to the position of production man- 
ager of Oldsmobile. Mr. Griffin, one 
of Oldsinobile’s veteran employees, 
started his career in the service de- 
partment in 1916. He was assLstant 
service manager for several years and 
in 1921 took over the management 
of the distribution department which 
he held until his present appoint- 
ment. T. R. Taffee, formerly assist- 
ant manager of that department, 
succeeds Mr. Griffin as manager. 

Robert Paxton, formerly managing 
engineer of the Panel &l Equipment 
Div., has been appointed assistant to 
the Works Manager in the Philadel- 
phia Works of the General Electric 
Co. Harold E. Strang, formerly man- 
aging engineer of the Large Power 
Circuit Breaker Div., has been ap- 
pointed engineer of the Philadelphia 
Works, L. S. Hobson was appointed 
managing engineer of the Power Cir- 
cuit Breaker Div., and George M. 
jRced succeeds Mr. Paxton as manag- 
ing engineer. 

Ray R. Toepel has been named 
manager of the Brillion Iron Works, 
Inc., Brillion, WLs. 

Harold B. Thomas, one of the 
founders of the Elastic Stop Nut 
Corp.. Union, N. J., and vice-presi- 
dent in charge of sales, has resigned 
to enter consulting work in industrial 
product analysis and market re- 
search. Mr, Thomas remains active 


os a director and member of the 
executive committee of the corpora- 
tion. 

H. H. Timken, Jr., has been elected 
chairman of the Board of Timken 
Roller Bearing Co. to succeed his 
father, the late H. H. Timken, Sr. 
Mr. Timken will continue as vice- 
president and general manager of the 
Steel Div. John E. Fick, general su- 
perintendent nf the steel division has 
also been elected to the Board. 
George W, CurtLs has been appointed 
Milwaukee Div. manager of the com- 
pany. Industrial and Automotive 
bearing sales os well as Alloy Steel 
sales activities of this division will bo 
under his supervision. 

Charles I. Wesley, president of the 
Wesley Steel Treating Co., Milwau- 
kee, has been elected president of the 
Metal Treating In.stitute, Inc. of 
America, and N. M. Salkovcr. Cincin- 
nati, has been elected vice-president. 
Arthur H. Nue.sse, secretary of the 
Wesley Firm. wa.s named National 
Secretary. 


PLANT EXPANSION 

Cutler-Hammer, Inc., Milwaukee, 
manufacturers of edectrical equip- 
ment. hEis opened a new factory at 
San Francisco. 

Curtlss-Wright Corp. will expand 
its St. Louis Aircraft plant six-fold. 
Scheduled to be completed late next 
spring the new plant will turn out 
$70,000,000 national defense orders 
recently received for military planes. 
The new building will have 1,200.000 
sq. ft. of floor space and will cover 27 
acres adjoining the present plant. 

Bullard Co.. Bridgeport, Conn., 
manufacturer of machine tools, hiLS 


completed construction of a large 
foundry extension. The expansion 
will provide additional facilities to All 
orders resulting from the National 
Defense Program. 

Hoover Co., North Canton, Ohio, 
will construct a new $125,000 factory 
building In order to manufacture 
shell fuses for the United States 
Army Ordnance Department. 

Hercules Powder Co., Radford, Va., 
will construct additional facilities for 
its plant. The expansion is valued at 
approximately $10,000,000 and brings 
the total cost of the plant to about 
$35,000,000. ThLs will Increase pro- 
duction by approximately 50 per cent. 

Charles Pruning Co., Chicago, man- 
ufacturers of drafting engineering 
supplies and equipment, will build a 
now plant valued at $278,000. The 
plant is scheduled to be completed in 
about five months and will double 
the company’s Chicago capacity. 

Bastlan-Blesslng Co . Chicago, man- 
ufacturers of welding equipment, will 
construct a $500,000 plant for the 
manufacture of new equipment. 

The American Rolling Mill Co., 
Middletown. Ohio, has begun a $5,- 
000,000 plant improvement program 
for the purpose of effecting substan- 
tial operating economies and treating 
production. The program includes 
the construction of a cold reduction 
mill at the Armco plant in Middle- 
town, at an estimated cost of 
$3,000,000. 

Boeing Aircraft of Canada, Ltd., at 
Sea Island Airport, Vancouver, B. C., 
will erect a new plant with the aid of 
government funds. The expansion, 
which will cost at least $1,500,000. 
will cover approximately 2fl acres of 
ground. 
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Indusfrialist D/es 


Joy Mfg. Co., Franklin, Pa., will 
add Improvements coating $200,000 afc 
two nf ita plants. 

W. C. Llpe Inc., Syracuse, N. Y., is 
constructing an addition to its plant 
to provide for expansion of the ma- 
chine tool division. 

Rollway Bearing Co., Inc., Syra- 
cuse. N. Y., will erect an addition to 
Its existing plant to provide the 
needed capacity for expanding busi- 
ness. The new building will be de- 
voted to bearing assembly and ship- 
ping facilities. 

Louis Allis Co., Milwaukee, is erect- 
ing a new factory building, 90 by 100 
feet, at a cost of approximately 
$16,000. 

Kempsmith Machine Co., Milwau- 
kee, has opened a machine tool 
branch in Whitewater, Wts. The of- 
fice Is under the management of Rob- 
ert W. Stevenson. 

King Machine Co., Milwaukee, has 
purchased the Wisconsin Or ay Iron 
Co. building and will also erect a 
$20,000 addition. 

Colonial Broach Co., Detroit, has 
begun the construction of a new 
plant which will provide some 20,000 
sq. ft. of manufacturing space. The 
addition is scheduled to be completed 
about January. 

Cramp Shipbuilding Co., Philadel- 
phia, has been authorized by the 
Navy Department to begin the ex- 
penditure of $10,000,000 to restore the 
shipyard for natiohal defense work. 
Machines to cost $1,000,000 will be 
needed to retool the plant. The firm 
already has a $120,000,000 Navy order 
for six cruisers. 

To further expand its aircraft en- 
gine production Wright Aeronautical 
Corp. has leased the plant of the 
National Dyeing and Printing Co., 
East Paterson, N. J. The 433,000 sq. 
ft. of new space will be used to build 
cams and gears for engines. The 
company now employs 13,000 and has 
a plant area in and near Paterson of 
2,800,000 sq. ft. 


BUSINESS ITEMS 


Campbell Machinery Co., Detroit, 
has been reorganized under the own- 
ership of C. L. Campbell. 

Hammond Machinery Builders, Inc., 
Kalamazoo, Mich., has purchased the 
Automatic Polishing and Bufilng Ma- 
chinery Division of the Continental 
Roll and Steel Foundry Co., East 
Chicago, Ind. The latter organiza- 
tion Is now operated in Kalamazoo. 


OBITUARIES 


Charles L. Allen, 82, chairman of the 
board, Norton Co., Worcester, Mass., 
died at his home November 4. Mr. 
Allen, who served as general manager 
of the company for 48 years until his 
retirement from that post in 1933, 
was regarded as the dean of Worcester 
industrialists. 

In 1881 Mr. Allen started with the 
Norton Go. as a bookkeeper. At this 
time the company was a struggling 
pottery shop employing 13 men. An 
experiment in making a grinding 
wheel led to the vast organization 
which now employs over 6,000 work- 
ers. The Norton Emery Wheel Co. 
was organized in 1885 and Mr. Allen 
was made its first general manager. 
In 1892 he became secretary and di- 
rector of the company and in 1912 its 
treasurer. When the Norton Co. and 
the Norton Grinding Co. were merged 
in 1919, Mr Allen was elected presi- 
dent and general manager of the 
Norton Co. 

When Mr. Allen retired from the 
administrative leadership of the com- 
pany in 1933, he became chairman of 
the board. With his finger still on the 
pulse of the business, and his years of 
experience at the disposal of the man- 
agement. Mr. Allen remained a lead- 
ing figure m the company. He was 
also interested In Norton subsidiaries, 
including Berh-Manning Corp., Troy, 
N. Y., and Norton Pike Co. of Little- 
field, N. H. 

Carl Arvid Edlund, 45-year-old man- 
ufacturer, died recently as the result 
of an accident. Mr. Edlund was presi- 
dent of the Edlund Machme Co. 

Thomas F Howarth, vice-presi- 
dent of the Simonds Saw & Steel 
Co., Fitchburg, Mass., died recently 
after a brief illness. He weus 77 years 
old at the time of his death. Mr. 
Howarth joined the company as an 
office boy and worked himself up to 
an executive position. He served ten 
years with the company’s San Fran- 
cisco office, 

John P. Danielson, 75, nationally- 
known tool manufacturer and presi- 
dent of the J. P. Danielson Co., 
Jamestown, N. Y., died recently after 
a brief illness, Mr. Danielson started 
his career as an Industrialist in 1902 
and was active up to the time of hts 
illness. 

Robert S. McManus, prominent 
figure in the nation’s structural steel 
Industry for many years, died sud- 
denly in his home In BufTalo. He 
was 57 years old. Mr. McManus was 
president of the R. 8. McManus Steel 
Structural Co. Inc., Buffalo, and he 
supervised the construction of nu- 
merous buildings, mills and factories 
throughout the East. 
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CHARLES L ALLEN 

Herman W. Koerner, 79, president 
of the Universal Wire & Iron Co., 
Milwaukee, died recently. Mr. Koer- 
ner, with his son Elmer, organized 
the business In 1919. 

Emil Vilter, 69, chairman of the 
board of the Vlltcr Manufacturing 
Co., Milwaukee, died Oct. 30. Mr. 
Vilter served as president of the com- 
pany from 1919 until 1934 at which 
time he became chairman of the 
board. 

Charles Fred Morley, machinery 
manufacturer, who was widely known 
as an authority on shell manufacture 
and often adviser on ordnance muni- 
tions to the War Department, died 
recently at the age of 56. At his 
death he was president of the Morley 
Machinery Corp.. Rochester, N. Y. 
In 1920 Mr. Morley founded the pres- 
ent corporation which bears his 
name. Since then he has been fre- 
quently called to Washington for con- 
sultation on matters pertaining to 
shell manufacture. In 1933 he was 
on duty as consultant in the office of 
the Assistant Secretary of War and 
in 1936 at the Frankfort Arsenal. 


MEETINGS 


American Society of Mechanical 
Engineers. Annual convention. New 
York, N. Y.. Dec. 2-5. 

Motor Af Equipment Manufacturers 
Association. Annual meeting. Black- 
stone Hotel, Chicago, 111., Dec. 10. 

National Exposition of Power and 
Mechanical Engineering. Grand Cen- 
tral Palace, New York, N. Y., Dec. 
2-5. 

Society of Automotive Engineers. 
Annual meeting, and engineering dis- 
play. Book-Cadlllac Hotel, Detroit, 
Mich., Jan. 6-10, 1941. 
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SHOP EQUIPMENT NEWS 


Gleason Straight Bevel Gear Generator 

Cuts Teeth up to 50 Per Cent Faster 



It is said to be possible to cut 
smoother, quieter running straight 
bevel gears up to 50 per cent faster 
with the No. 24 straight bevel gear 
generator introduced by the Gleason 
Works, Rochester, N. Y. This ma- 
chine will handle gears up to 35 V 2 
in. in diameter and with pitches as 
coarse as V /2 D.P. 

Generating principle is that of a 
relative rolling motion between the 
reciprocating tools and the gear 
blank. New type tool relieving 
mechanism and tool slides provide 
rigid tool supFKirt and permit higher 
stroke speeds than previously possible 
on machines of this size. Tool-slide 
ways are of cELst iron, working against 
hardened steel. Fully inclosed cradle 
is mounted on anti-friction bearings 
in a rigid housing. Cradle reverse 
and index mechanisms are cushioned 
to give fast, smooth, quiet operation. 

Heavy work head is secured to a 
large base which slides on a heavy 
one-piece frame. Feed for tooth 
depth and withdraw for indexing are 
applied to the sliding base through a 
cam and adjustable lever. Cam has 
a double track, one track for rough 
cutting and the other for finish cut- 
ting. Hyraulic In-and-out mechan- 
ism provides rapid movement of the 
work head. 


Standard spindle is bored to 6 in. 
nominal diameter at the large end, 
with 'Yi in. per ft taper to facilitate 
chucking large-shank jobs and to 
permit faster cutting because of in- 
creased rigidity A new type of uni- 
versal stock dividing gage accommo- 
dates all pitches within the machine 
range, and can be used for either 
even or odd numbers of teeth. 

Gearing Ls made with increa.sed 
accuracy to insure more accurate 
tooth profiles Adjustments of feed 
and speed rates, the Index, the ratio 
of roll, and the amount of roll are all 
obtained by change gears for fast 
and easy set-up. Automatic lubrica- 
tion IS provided. 

Specifications: Maximum cone dis- 
tance, 17'’, In.; maximum pitch angle, 
84 deg 18 min.; minimum pitch 
angle, 5 deg. 42 min.; ratios, 1:1 to 
10:1; maximum face width, 6 in.; 
Index range, 10 to 200 teeth; floor 
space required, 74 x 105 in. 

Murray-Way Buffing Head 

Pivota to Aay Position 

Murray-Way Corp., 253 Vinewood, De- 
troit, Mich., has developed a line of 
buffing heads which can be quickly 
adjusted to any wheel position for 


successive and production finishing, 
and which can be used in combina- 
tion with dial type, indexing or con- 
tinuous rotation dial machines, nr 
with a continuous stralght-Unc con- 
veyor. Entire drive is mounted on a 
turntable which has a full 360 deg. 
of movement. Turntable and ring as- 
sembly, os a unit, Ls swiveled in the 
yoke member having. In the opposite 
plane, a full 360 deg. adjustment. 
Thus the wheel may be oriented in 
any position, there being absolutely 
no blind spots. 

Besides the rotation of these two 
members, the entire head assembly 
may be moved vertically on the two 
columns which, in turn, have a swivel 
and lateral adjustment In the base. 
All these adjustments are made eas- 
ily through cranks. 

Buffing spindle Is full floating, with 
adequate means for taking up wheel 
wear and maintaining predetermined 
work pressure. Dial table has a con- 
stant Index time, but time of dwell 



Ls varied over a wide range by elec- 
tric controls. Timing device Is gradu- 
ated in seconds and minutes. All 
indexing mechanisms and fixture 
drives are completely enclosed and 
operate in an oil bath. 

Acme "Hot Spot” Welder 

Has 46 Regulation Points 

From 6 uo 48 points of regulation are 
available on the Type 3 "Hot Spot" 
welder built by Acme Electric Welder 
Co.. 5621 Pacific Blvd., Huntington 
Park, Calif. Available in capacities 
from 10 to 75 kva., these welders 
come completely equipped with auto- 
matic timers and magnetic contactors. 
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They are offered in various styles, 
actuated by a foot valve and limit 
switch, by a solenoid operated mush- 
room type floor switch or by a spe- 
cially designed two stage toe-oper- 
ated floor switch They are made for 
either smgle spot or automatic repeat 
operation 

Features Include heavy fabricated 
steel base, transparent bowl, pulsat- 
ing type lubricatoi, jewelled pressure 
gages, bronze pressure regulators, test 
switches and piston packed cylinders 


Hisey-Wolf Pedestal Griader 

Furnished With New Guards 

Hisey-Wolf Machine Co , Cincinnati, 
Ohio has developed a 5-7 ^-hp ped- 
estal grinder which can be supplied 
with new guards designed in accord- 
ance with standards adopted by the 
American Foundrymen’s Association 
These new machines are built in 18- 
and 20-ln wheel sizes, with motor 
totally inclosed and ventilated 
through the pedesital 
It is claimed that it is impossible 
for work to jam between wheel and 
guard, as the guard extends far be- 
yond the periphery of the wheel 
Flange on outlet makes an easy con- 
nection to a dust collecting system 



Defiance Boring, Driiiing and Miiiing Machine 

Provides Large Number of Spindie Speeds 


JDeflance Machine Works, Inc , Defi- 
ance, Ohio, has developed the No 
25-A horizontal boring, drilling and 
milling machine to provide an ex- 
ceptionally wide range of spindle 
speeds The 3% in diameter spindle 
normally has twenty speeds ranging 
from 12 to 1,000 r pm , and can be 
equipped with an additional low- 
speed arrangement giving twenty 
more speeds ranging from 4 to 420 
rpm This low-speed device does 




' 4 

imw-, 


not reduce the high speeds of the 
spindle Spindle sleeve rotates in 
Tunken roller bearings Shave fin- 
ished helical gears are used In the 
head 

An outstanding feature of the ma- 
chine is that the outboaid supports 
under the table are Integral with the 
base These supports consist of 
hardened tracks and hardened steel 
rollers with compensation for wear 
Base Is extremely broad and is well 



ribbed for rigidity Standard table Ls 
30x60 in , with a full 60-in cross 
travel 

Control is simplified, as the levers 
are reduced to a minimum and lo- 
cated within easy reach of the opera- 
tor Speed, feed and head units are 
force lubricated Spindle, shafts and 
gears are made of heat-treated alloy 
steel Oversize construction has been 
used throughout to provide utmost 
strength, rigidity, accuracy and free- 
dom from vibration 

Machine shown is available in 5, 6, 
and 8 ft bed lengths and with 30, 36, 
42 and 50 m head travel A variety 
of tab'e sizes can be obtained A dial 
Indlcatoi indexing device for the 
head and table movement is offered 
as an accessory Verniers for these 
movements are also available 


Sensitive Production Tapper 

Made Available by Marburg 

Marburg Bros , Inc , 90 West St , 
New York, N Y , has made available 
a sensitive production tapper built 
by E V Raffling Co , Bridgeport, 
Conn Developed to meet the needs 
of manufacturers of electric shav- 
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ers, clocks and other small precision 
mechanisms, this machine Includes a 
super-sensitive friction clutch which 
can be set to such a de^ee that the 
tap will instantly stop whenever any 
predetermined tension between tap 
and Job is reached. 

In operation, the operator merely 
raises the table by hand or foot until 
the tap has started tapping. When 
the predetermined tension is reached 
the tap automatically stops cutting. 
Lowering the table engages the re- 
verse clutch and withdraws the tap 


from the work. Machine is claimed to 
be of particular advantage when tap- 
ping plastics or other delicate parts 
which may break should the tap 
strike bottom. It is also said .^llec- 
tively to reduce tap breakage. 

A simple adjustment changes the 
tapper into a power screw-ariver 
Machine comes complete with revers- 
ible motor, double clutch, tension 
spring, vertical spindle and chuck for 
tap. Standard equipment also in- 
cludes feed table with hand and foot 
lever 


Shell Tapper Built by Landis Machine 

Handles Sizes Ranging From 75 to 155 mm. 



Landis Machine Co , Waynesboro. Pa , 
has make available a machine de- 
signed especially for tapping the nose 
end of shells ranging from 75 to 155 
mm. in diameter This “Landmaco” 
No IVj R shell tapper possesses all 
features of other "Landmaco” thread- 
ing machines, plus others to assure 
exceptionally accurate tapping on an 
unusually high production basis. 

Special carriage or holding device 
with which the shell tapper Is equip- 
ped comprises a work supporting 
cradle, hardened and ground bushing 
which supports the nose end of the 
work, and female center which sup- 
ports the base end of the work. This 
female center Is in alignment with 
the center of rotation of the machine 
spindle Movement of the center Is 
actuated by an air cylinder mounted 
at the rear of the carriage, and Is 
controlled by a conveniently located 
lever. In operation the center pushes 
the work forward until the work sets 
firmly in the ground bushing sup- 
porting the nose end. This effects a 
locking action which holds the work 
rigidly In alignment for tapping 
Female center and air cylinder are 
adjustable for shells of various 
lengths. In effecting set-up changes, 
for handling shells of different sizes, 
it is necessary merely to interchange 
the bushing which supports the nose 
end, the work supporting cradle, and 
the female center for those of the 
correct size. 

Machine spindle Is equipped with a 
special collapsible steel tap having 
all parts either hardened or heat- 


treated and precision ground Tap 
design provides for internal ducts 
through which coolant is conveyed 
directly to the cutting edges of the 
chasers The tripping collar also 
functions as a pilot to assure mainte- 
nance of unusually close tolerances 
for alignment of thread and body 
Collar lb ground to a running fit 
within a pilot bushing located at the 
front of the machine carnage adja- 
cent to the bushing and supporting 
the shell nose This pilot bushing 
operates in antl-tnction bearings to 
minimize wear 

In operation the collapsing action 
of the tap is actuated by the tripping 
collar stn’iing the end of the work. 
Thus danger of chasers striking the 
shoulder at the bottom of the work to 
cause breakage is eliminated Fur- 
thermore, threads are held within 
very close tolerances for over- all 
length Production Is estimated to 
average 90 to 115 shells per hour, 
based on an operating efficiency nl 
100 per cent 

Brinell Hardness Tester 

Inspects Wide Plates 

Detroit Testing Machine Co., 9390 
Gnnnell Ave . Detroit, Mich , has in- 
troduced a Brinell hardne.ss tester for 
inspecting wide plates at any point 
without removal from the conveyor. 
This machine consists of a flat base 
(not .^hown) and cross-rail assembly 
supported by four posts. The test 






cylinder Is mounted on a carriage 
sliding between the rails and l5 
moved across the plate by a small 
motor operated by pushbuttons. Con- 
veyor section, ordinarily furnished 
with the machine, runs between the 
posts Test ram travel Is sufficient to 
contact the work without any adjust- 
ment other than movement of the 
operating lever Long stroke feature 
Is available in standard units up bo 24 
in. stroke Dkstance between posts b 
almost unlimited 

A heavy work-support rail runs 
between the conveyor rollers slightly 
below flush when idle. When a test 
is being made this rail is brought into 
contact with the bottom of the plate 
to take the load. In operation the 
place passes over the rollers the de- 
sired distance and is held In that 
position by the work-support rail. 
Tests are then made across the 
width. Plate ls then released, moved 
forward and testing is repeated 


Small "Air-Bloc" Hoist 

Lifts 700-Lb. Load 

For lifting loads weighing up to 700 
lb , Ingersull-Rand Co , Phlllipsburg, 
N J, has introduced the “Air-Bloc" 
hoist A flexible welded link chain 
hoist for Uvse In machine shops, as- 
sembly lines, maintenance shops, 



shipping and repair departments, this 
hoist is available in three sizes de- 
signed to handle loads of 300, 500 and 
700 lb., respectively. 

The unit weighs less than 75 lb., 
and can be easily moved from one 
job to another. An automatic up- 
and down-stop control prevents dam- 
age to the hoist from over-run of 
chain In either direction. Another 
safety feature prevents the load from 
dropping even if the air supply fails. 
Holst Is powered with a four cylin- 
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der radial air motor which, it is 
claimed, cannot be damaged by over- 
loading. Sensitive throttle control 
permits eajsy and accurate spotting 
of the load. 

Welding Rod Feeder 

Devised by Moslo 

Moslo Machinery, Inc., 5005 Euclid 
Ave., Cleveland, Ohio, has developed 
a welding rod hopper feeding machine 
to pass straightened and cut welding 
rods into an extrusion pres.s for ap- 
plication of coating material. A ca- 
pacity of about 500 lb. of rods is pro- 
vided. 

Guide plates of feeding mechanism 
are arranged so that adjustment Ls 
obtained from a single hand screw, 
with positive adjustment assured. 
Thus it becomes possible to feed from 
the smallest to the largest diameter 
rods without fear of interrupted flow 
because of misalignment. Speed is 
controlled through an adjustable 
Reeves drive, permitting matching of 
feeding speed to that of any extru- 
sion press 

Feeder rolls are placed in a vertical 
plane while support shafts are In a 
horizontal plane, improving accessi- 
bility. Pickup rolls have a single 
hand screw adjustment so that move- 
ment in or out is simultaneous. Feed 
pressure is maintained through a 
heavy-duty spring Adjustment of 

Rubber-Tired Fixtures 

Speed Up Spot Welding 

Use of rubber-tired movable jig fix- 
tures which form the lower electrodes 
during welding, as offered by Progres- 
sive Welder Co , 3001 E, Outer Drive, 
Detroit, Mich., enables some 1,000 
stampings to be assembled with 4,000 
spot welds Into 100 complete radiator 
grille halves per hour in the plant 
of a leading automobile company. 
Other features which increase pro- 
duction Include: multiple spot weld- 



wire with guide tubes is always main- 
tained, permitting full compensation 
for roller wear. 

Drive mechanism is totally In- 
closed. running in oil on Timken 
roller bearings Hardened alloy steel 
gears and large bearings are used. 
Feeder is supplied in three hopper 
sizes to take wire in IB, 24 or 36-ln. 
lengths. Machine is capable of han- 
dling any length up to its maximum. 


ing in senes with 20 guns per sta- 
tion, each having two self-equalizing 
tips; equal pressure to all welding 
guns through u.se of a "Hydr-O- 
Matlc'’ welding unit; complete auto- 
matic operation, includmg automatic 
locating of the movable Jig; and 
elimination of hand clamping. 

Welder has two dual stations. Two 
jigs mounted on rubber-ilred wheels 
are used at each station Both Sta- 
tlon-s are manned by two men. Each 
man handles one of the movable jigs 
which he loads, shoves into machine 
for welding, and pulls out for un- 


loading. Thus while one operator Is 
loading his jig the second operator 
is welding. 

In operation, a Jig is loaded and 
is moved into welding position. 
Guides and locking pins on the table 
locate the fixture. When the wedges 
of the upper electrode descend they 
clamp the work held in the lower 
electrode. An air-operated clamp, the 
same form as the grille, presses the 
work in place and clamps the Jig on 
the table. This compresses springs 
which support the wheels and per- 
mits pins at each end of the jig to 
engage locating holes. Two self-equal- 
izing welding tips are mounted on 
each gun Welding current passes 
from the transformer in the machine 
base through two tips of one gun, 
through the mobile jig and back 
through the two tips of a second 
gun to complete four spot welds at 
one time. Twenty spots in all are 
required for each grille half. When 
the welding cycle has been completed, 
the jig is automatically released. 

Michigan Tool Offers 

Hob Checking Fixture 

A fixture for routine checking of hobs 
after sharpening has been designed 
by Michigan Tool Co , 7171 E Mc- 
Nlchols Rd , Detroit, Mich. This fix- 



ture will check hobs for radial sharp- 
ening, spacing of flutes and runout 
of hubs. It can also be used for 
checking single form relieved cutters 
or form gashing cutters for sharpen- 
ing and spacing 

Fixture is universal in character 
and has a maximum capacity of 12 in. 
diameter and 15 in between centers. 
Dial Indicator can be moved In both 
horizontal and vertical planes, while 
the head carrying the indicator can 
be moved parallel to the centers for 
checking at either end of a long hob. 
Vertical indicator movement Is ac- 
complished by a micrometer barrel 
having a graduated dial to permit 
exact setting. 

For checking the runout on diam- 
eters, a bracket is provided on the 
side of the slide. A s>tandard Indi- 
cator for checking runout may be 
mounted on this bracket. Inaccuracies 
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In readings due to play at the cen- 
ters are avoided by mounting the 
Index plate on the arbor, permitting 
the centers to be solid The pawl 
which engages the index plate is 
mounted on the headstock of the fix- 
ture m a position to prevent it from 
loosening m its seat 
Over-all dimensions of the fixture 
are 36x25x20 in Shipping weight is 
450 lb Furnished with each fixture 
are an mdex plate, a 1 ^ 4 x 6 in arbor, 
and one indicator 

Berkeley Machine Tool Drive 
Uses 4-Speeil Transmission 

Either a 3- or 4-5peed selective slid- 
ing gear transmission can be fur- 
nished on the motorized machine tool 
drives developed by Berkley Equip- 



ment Co. Cony, Pa These drives, 
mounted on specially designed cus- 
tom-built welded steel brackets, can 
be easily applied to all types of tools 

Transmission geais are of large 
proportion, made of heat-treated al- 
loy steel Gears are moved in and out 
of mesh by yokes sliding on shafts 
at the top of the transmission and 
operated by a single lever Highest 
spieed is through direct drive An in- 
terlock makes it impossible to mesh 
more than one pair of gears at a time 
The unit operates in a steel housing 
so that the gears run in an oil bath 
Simple means for belt adjustment is 
provided 

Motcr-Spindia Drill 

Developed by Buffalo 

Buffalo Forge Co , Buffalo, N Y has 
made available two sizes of a new 
type of motor-spindle drill The No 
2, powered with a 2-hp motor, can 
be furnished with either 8 or 13 in 
overhang, while the No 3, powered 
with a 3-hp motor, is built with 13 
in overhang only Pedestal models 
are available having from one to six 
spindles 

Machines can be furnished with or 
without back gears, with or without 
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powei feed, and with or without 
motor revel se for tapping A drum 
type pole changing switch is provided 
for starting stopping and changing 
motor speeds Overload protection is 
obtained by a thermal overload de- 
vice mounted on the motoi Controls 
and wiring are Inclosed 

Riehle Testing Machine 

Has 100-Ton Capacity 

A 100- ton materials testing machine 
ha.s been built bv Riehle Testing 
Machine Div Ameiican Machine & 
Metals Inc , East Moline 111 Claimed 
to be among the world s most accur- 



ate machines of this type, it is cap- 
able of indicating values with an 
error of 0 06 of 1 per cent while ex- 
erting test pressures of 700,000 lb 
Machine measures 34 ft in height, 
21 ft in width, and 24 ‘/j ft from 
front to back Transverse table is 
over B ft wide 

Sheffield "Multicheck" Gage 

Permits Faster Inspectieu 

The “Multlcheck Electrigage” is a 
precision mstrument for the simul- 
taneous checking of several critical 
dimensions developed by Sheffield 
Gage Coi'p , Dayton, Ohio It Is 
particularly adaptable for the inspec- 
tion of timing fuse elements, shell 
bodies, cartridge cases and other 
munitions items 

Measurements of length diameter 
and depth are flashed simultaneously 
on a control board by colored signal 
lights os the part being Inspected Is 
placed in gaging position An indi- 
vidual gaging head ls incorporated 
for each dimension to be checked, 
each head ictuating a signal light 


Wlien one of these signal lights 
shows amber in the gaging operation, 
the diameter is within tolerance. 
When the light shows red It indicates 
the diameter is undersize and when 
green, oversize 

In addition to the individual signal 
lights, this gage has a master signal 
light which integrates all measure- 
ments When the master signal shows 
white, all dimensions are within tol- 
erance When lit shows red, the Indi- 
vidual signal lights are observed to 
determine which dimension is incor- 
rect and whether it is plus or minus. 
Lenses are usually placed In a 
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fltralght line above or alongside each 
other. A plan of the work part indi- 
cates each dimension with its own 
light. 

A patented reed mechanism is the 
heart of each '*Electrigage*' head. 
The mechanism employs no gears, 
knife edges or levers There are no 
rubbing contacts, so it is not subject 
to frictional wear. It is so designed 
that it can be applied in Innumerable 
combinations. Being a self-contained 
unit, If at any time the work upon 
which it is used changes, it can be 
dismounted and applied elsewhere 

It Is claimed that one operator can 
check seven dimensions on a 75-mm 
shell at the rate of 600 per hr. with- 
out eye strain. These instruments 
can be used on parts as large as de- 
sired, and are also being used on 
minute parts — such as a pinion less 
than % in. long and less than ^ in. 
in diameter. 


Denison Hydraulic Press 

Offered In Four Sizes 

Denison Engmeering Co , 236 N 

Water St., Columbus, Ohio, has made 
available the Type DLAC2 general 
purpose hydraulic press in sizes of 5, 
15, 25 and 50 tons capacity Adapt- 
able for assemblmg, straightening and 
general production pressing, this ma- 
chine is completely self-contained and 
requires a minimum of floor space. 

Control valve with its operating 
mechanisms, motor and pump are 
located in the center section. Ram and 
cylinder assembly is in the upper part 
of the C frame, and the oil reser- 
voir is in the base When the con- 



trol lever Is depressed the ram de- 
scends until it either contacts the 
work or reaches the limit of Its down- 
stroke. On contocfihg the work the 
press continues fmrt tonnage un- 
til the controJs/ltfb released. When 
the ram retumi^tb th^ limit of the 
upstroke it stops, the pressure Is re- 
leased and the pump and motor run 
idle Both up and down strokes and 
pressure are easily adjustable. Presses 
can be furnished for either manual or 
electrical operation. Frame is of elec- 
tric welded construction with rounded 
corners and convenient toespace for 
operator. A constant volume vane 
type pump is used. 


Improved Milliug Machine 

Has Greater Speed Range 

Miller & Crowningshield, Greenfield, 
Moss., has improved its hand and 
power feed milling machine by alter- 
ing the V-belt drive to give a greater 



range of speed and to provide greater 
convenience in changing belts. For- 
mer base has also been replaced by 
one of all-steel construction 
A '/4-hp motor with a reversing 
switch is standard equipment, but a 
%- or 1-hp. motor is recommended 
for high-speed work. Motor and jack- 
shaft each have a 3-step V pulley. 
Four interchangeable single V pulleys 
provide twelve speeds ranging from 
180 to 3,200 r.p.m. 


Lightweight Sound Meter 
Handles 24-120 Decibel Range 

A portable sound-level meter, lighter 
and more compact than any previous 
Instrument of its kind, has been de- 
veloped by General Electric Co., 
Schenectady, N. Y. It weighs only 19 
lb. but has a range of 24 to 120 deci- 
bels. It may be used conveniently 
for almost any kind of noise study, 
including airplane engines, motors, 


fans, generators, turbines, pumps, 
bearings, gears, cylinders and other 
machinery parts. 

Essentied parts of the device are 
a microphone, an ampUfler and an 
indicating instrument An arm ex- 
tension protects the microphone from 
sound reflected from the oEise. The 
ampllfler consists of flve stages. Bat- 



tery-operated tubes are mounted on 
a shock-proof base, thus reducing er- 
rors due to vibration. Complete in- 
strument, Including microphone, 
mounting arm, calibrating unit and 
batteries, is contained in a carrying 
case 12% In long, 7% In wide and 
9% in high 


Universal Drill Vise 

Features Simplicity 

Mohr Line-Saw Co , 126 N. Union 
Ave., Chicago, 111 , is offering a um- 
versal drill vise said to be unusually 
simple in manipulation Claimed to 
effect remarkable savings in time and 
in tooling cost, this device is adapt- 
able for a wide variety of drilling 
operations A slight pull on a ball- 
handled lever locks the work se- 
curely in place; work is released by 



moving the lever in the opposite di- 
rection. Screws, bolt, and nuts requir- 
ing tightening or loosening are elim- 
inated. 

Vise is also practical for use as a 
standard drilling Jig. With different 
drill bushing plates and adaptors, It 
may be used for a wide variety of 
drilling operations. Tool Is 9 In. long 
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and 5 In wide over baae. It weighs 
14Mi lb A 6Hx3-ln bushing plate la 
furnished as standard equipment, and 
extra plates to meet an almost un- 
limited variety of requirements are 
available The 40 1 compression ratio 
is maintained Leadei pins run in 
hardened and ground buslilngs. 



Wntinghoara Voltage Regoloter 
Coitrols Snaller Gooeraters 

For automatic voltage control of 
small ac and dc generators, a 
quick-acting rheostat type regulator 
has been developed by Westinghouse 
Electric & Mfg Co , East Pittsburgh, 
Pa Known as the “Silvers tat Junior,” 
it Lb available in dc ratings up to 
25 kw and ac ratings up to 44 kva 
Inexpensive, simple, and depend- 
able, this regulator performs continu- 
ously the same operation as obtained 
by hand manipulation of the field 
rheostat, keeping generator output 
voltage within 3 per cent of normal 
Non-oxidizing silver buttons assure 
clean contacts and minimum wear 
There are no parts requiring lead- 
justment or leplacement at frequent 
intervals 


Westcott Lathe Chucks 

For Geoeral Purpose Use 

Westcott Chuck Co, 324 E Walnut 
St , Oneida, N Y , has Introduced a 
line of light-weight “Oneida” univer- 
sal lathe chucks for general purpose 
use Mounted on the spindle by an 
adapter, these chucks are made with 
a semi-steel body and are equipped 
with two sets of jaws Jaws, scrolls 
and pinions are heat-treated for 
longer life and greater accuracy All 
parts are precision made with large 
bearing surfaces to provide Arm grip 
and durability Sizes available run 
from 4 to 12 in , with weights ranging 
from 9 to 82 lb 



Toledo Double Action Toggle Press 

Provides Extra Long Die Adjustment 



An exceptionally long adjustment for 
high and low dies is provided on the 
No 2-E-10-86 straight sided double 
action toggle drawing press developed 
by Toledo Machine & Tool Div of E 
W Bliss Co , 1420 Hastmgs St 

Toledo, Ohio This press is of four 
piece steel tie-rod construction with 
shrunk-ln tie rods Castings are of 
high-alloy semi-steel with high 
strength and with increased surface 
hardness 

All gearing, eccentrics and other 
mechanisms are Inclosed in the press 
crown. Covers are easily removable 
A cascade filtered oil system is em- 
ployed. Lower motion of the press 
is Independently driven and elec- 
trically synchronized. Other features 
Include triple gearing, V-belt drive, 
hydraulic friction clutch with disk 
brake, pushbutton control, hydrau- 
lically operated brake for stopping 
the flywheel after the power has been 
turned off, and a slide which is said 
to be completely counterbalanced by 
air cylinders 

Specifications; bed area, 62x66 in ; 
capacity of plunger slide, 650 tons; 
distance from bed to slide with stroke 
down and adjustment up, 75 in. 



Low Cost Surface Platos 

lotrodoced by Delta 

To meet the demands for i^liable 
low-cost surface plates, Delta Mfg 
Co , 620 E Vienna Ave , Milwaukee, 
Wis has developed 15 x B and 16 x 22 
in machine finished surface plates 
These 3-in plates provide a true sur- 
face to start with, a massive design 
and properly ribbed castmg to insure 
the surface remaining true, ledges 
at the edges for clamping, and edges 
that aie square with each other and 
with the face These plates may be 
made into piecision plates by scrap- 
ing to a mastei plate or to one 
anothei 


B&S Flexible Steel Rule 

Has Three Scales 

Brown & Shai pe Mfg Co Providence 
R I , has introduced a new 6-in 
flexible steel lule foi machinists 
Identified as the No 306C thLS rule 
IS graduated m IBths and 32nds of 
an inch on one side and in 64lhs 



of an inch on the other Markings are 
such that the rule need not be 
turned end for end when changing 
from one scale to another The rule 
Is approximately Vs in wide and 1/64 
in thick 

Precision Index Centers 

Offered by Hardings Bros. 

Hardinge Bros, Inc, Elmira, N. Y., 
has developed new Index centers for 
its precision toolroom milling ma- 
chine which Incorporate sturdy con- 
struction, large collet capacity and 
features to speed up production In 
milling precision parts 
Compact box-like construction re- 
duces over- all height and provides a 
sturdy base for spindle section. Spin- 
dle Is mounted in super-precision 
preloaded ball bearings. Spindle sec- 
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||C1|f...CAIIB0L0Y STANDARD TOOLS^ 

II L II FOR “INIVERSAL” SHOP USE OH 
80% OF ALL TURNING, BORING, FACING JOBS! 

Detroit, Sept. 3.— Mass production I tools on a scale never before attempted ] of these grades would cover 80 to 90 


on a standardized line of Carboloy j in this country. 


tools, designed to cover 80 per cent of 
all applications for cemented carbide 
tools, was announced by Carboloy 
Company, Inc., today. 

The introduction of this simplified 
line of tools— comprising but five 
styles in three different grades— to- 
gether with the economics resulting 
from mass production, has made it 
possible to price these complete tools 
well below comparable tools in the { 
past, a typical new ‘standard’ tool, 
Style 4, now priced at only $1.85, 
comparing with tools previously cost- 
ing $5.84 in lots of one. In quantities 
of 50 or more this typical tool now 
costs only $.90. 

The program that has made this 
unprecedented step possible has been 
under development for the past three 
years. In the period from 1929 to 1937 
prices of Carboloy cemented carbide 



Style No. f— Standard Toot 
Available in 9 sizes 

were progressively reduced four times 
as the result of economies resulting 
from increased consumption. About 
that time it became apparent that to 
widen the scope of uscability of 
Carboloy tools required a complete 
revi.sion of the principles under which 
such tools had been produced and sold 
up to then. What was needed was 
mass production of complete carbide 


Since 1937 extensive research work 
in the laboratory and in the field has 
been devoted to determining the few- 
est number of 'grades’ of Carboloy 
and the simplest line of tools that 
would meet the vast majority of all 
carbide tool applications. 

New ( 1 , 000,0011 PliK Pert o( Pro(riin 

Early in 1938 this development 
work had progressed to a point where 
Carboloy Company could proceed 


per cent of all turning, boring and 
facing applications. 

The basic design of these tools is 



SfyJ« No. 4— Standard Tool 
Available in 9 sizes, left and ri^ht hand 

with its next step— the expenditure of 
a million dollars on a new plant and 
equipment to expand and concentrate 
manufacturing activities. This plant, 
completed in the spring of 1939, was 



Style No. IJ'— Standard Tool 
Available in 5 sizes, left and riiht hand 

such that several hundred variations 
can be rapidly ground in the tools by 
the user to meet special requirements. 
With the fast, simple grinding pro- 
cedure developed during the past five 
years and now widely used by 
industry, such tool changes can be 
rapidly and economically accom- 
plished, This rapid grinding pro- 
cedure, plus the fact that the price of 
these new standard tools is com- 
parable to that of many ordinary 
tools, brings to the field of Carboloy 
tool use a flexibility that permits 
broad ‘universal’ use of these tools 
within the average shop on short job- 


designed with a production capacity Jot work as well as production runs, 


of ten times the amount of cemented 
carbide then consumed by industry, 
with provisions for expanding metal 
production to many times that 
amount. 

Since that time, research and field 
experimental work has resulted in 


The new standardized tools are 
carried in stock, ready for shipment, 
completely ground and ready for use. 
An extremely valuable feature is the 
incorporation of a ground-in chip 
breaker on all standard tools designed 
for the machining of steel, at no 



Carboloy Announces 6 th Price 

Since the year when Carboloy tools I For a number 
were first i ntrod uced it has been e have realized thf 


reducing the number of grades of additional charge 
Carboloy required for the vast The new program, according to the 
majority of applications to only three announcement, is anticipated to pro- 
-one new grade for steel ^tting, and ^ 

two for cast iron. Further, it was reducing the cost of produc- 

found that five styles of tool s m each _r hasic cemented carbides to 

■ rhat in spite of highrv^ 
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tlon swings through an arc of 220 
deg. and is graduated in degrees for 
settings from 10 deg below horizontal 
to 20 deg. beyond vertical A vernier 
in minutes is incorporated for fine 
settings Precision, hardened spiral 
bevel gears and a nltrlded spiral bevel 
pinion provide a 4 1 ratio between 
spindle and index plate crank Index 
plate mounting Is Independent of the 
gearing with the spindle and crank, 
being engaged between the two by a 
clamp on the Index plate outer peri- 
phery 

Anti-friction bearings are provided 



for all gears and shafts. Spindle sec- 
tion has large swivel bearings and 
positive locks to secure angular set- 
tings Index head may be mounted 
either crosswise or parallel with the 
machine table It swings work having 
a 7 in diameter Index head and tail- 
stock have a combined length of 
14% in 


"Quicklag" Breaker Coaibiees 
Themal and Magnetic Action 

Designed primarily for protecting 
lighting and motor circuits, the 
"Quicklag” circuit breaker developed 
by Westinghouse Electric & Mfg Co , 
East Pittsburgh, Pa , combines for the 
first time in a single unit a coopera- 
tive magnetic and a thermal trip It 
Is available in ratings of 15 to 35 
amp, single pole only, 250 volts ac 
and 125 volts dc 

Combination of bi-metal thermal 
and magnetic trip action gives the 
device the advantage of instantane- 
ous trip on short circuits combined 
with time delay for momentary over- 
load Breaker size is smaller per 
watts capacity than that of any suni- 
lar unit before it There are no live 
parts exposed to accidental contact 
Calibration Is permanent and is 
sealed against tampering Operating 
mechanism gives a quick make and 



break, and arcs resulting from heavy 
current Interruptions are quickly 
snuffed out by the "De-Ion" grid as- 
sembly To facilitate connections, 
solderless terminals are used Op- 
eration Is indicated by the handle 
position Current ratings are marked 
on the operating handle, which is 
trip-free 


“Electrifugal" Pumpflade 

Availabla by Allia-Chalaiara 

The "Electrifugal” pump offered by 
Allis- Chalmers Mfg Co , Milwaukee, 
Wis , IS an all-in-one centrifugal 
pump especially designed as a com- 
plete unit on one shaft and in one 
housing Instead of usmg standard 
motors having special end housings 
and shaft extensions, this pump has 
a special motor with a one-piece 



cast-iron motor yoke and pump 
bracket Feet are cast Integral with 
the housing and bracket, and extend 
under the entire unit Instead of under 
the motor only 

Special motor design, with copper- 
bearing steel cover, meets NEMA 
specifications for splash-proof mo- 
tors Totally enclosed, fan-cooled 
motors and explosion-proof motors 
are also available in the "Elec- 
tnfugal” type In splash-proof con- 
struction the pump is available In 
sizes from 1 to 10 hp at 3,500 r p m , 
and from % to IV 2 hp at 1,750 rpm 
for heads up to 160 ft 

For normal service the pump is 
built with cast-iron casing, bronze 
fitted It can, however, be made of 
all iron, all bronze, all stainless steel, 
or other special metals to suit any 
application In the chemical industry 
the sheet metal motor cover can be 
made of stainless steel to provide 
the longest possible complete unit life 
on any particular installation. 


"FerroFilter" Oil Cleaier 

Uses Permanent Mngnets 

The "FerroFilter” oil cleaner devel- 
oped by S G Frantz Co , 161 Grand 
St., New York, N Y, for lubricating 
and hydraulic oil systems uses per- 
manent magnets to extract minute 
iron particles that would pass through 
ordinary filters. The cleaner, which 
permits an unobstructed flow of lubri- 
cant, consists essentially of a case In 
which are mounted two "Nlpermag” 
magnets. Between these magnets and 
within a bronze tube which directs 



the oil flow are grids made of a hlgh- 
permeability alloy Iron particles 
flowing into the filter are held either 
on the magneto themselves or on the 
large magnetized grid area. Cleaning 
Is accomplished by disassembling and 
washing in kerosene, an operation 
which is greatly facilitated by the 
fact that the grids become non- 
magnetic when removed 


Stanley Soft Face Hammers 

Made With Varioas Tips 

An extensive line of soft face ham- 
mers has been developed by Stanley 
Tools, New Britain, Conn , for use on 
assembly Jobs requiring a hammer 



which will not mar finely finished 
surfaces or delicate machine parts 
Tips are of "Stanlold,” a tough, re- 
silient, non-metallic substance Hick- 
ory handles are securely wedged In a 
steel center body. 

Various shaped tips — regular face, 
ball pein, cross peln, straight peln, 
offset pein, square tip, and regular 
face with brass Insert — ^maka these 
hammers suited for mechanics, ma- 
chinists, sheet metal workers, motor 
builders, service men, and for workers 
In defense industries All tips are 
renewable 


Lyon Die Handling Truck 

Maneuvers in Small Space 

Lyon Iron Works, 650 MadLson St, 
Greene, N. Y, has designed a die 
handling truck on which all four 
wheels can be steered for greater 
maneuverability In tight places. Turn- 
ing of the wheels is controlled by a 
bar to which a removable handle ia 
attached. This handle is arranged 
for hand-drawing or towing back of 
a power truck, and may be drawn 
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Hobbing gears of extreme hardness 
(325 — 350 Brinell) as used in oil well pump- 
ing reducers — for particularly arduous duty 
— was the problem of a Chicago manu- 
facturer. In cutting and maintaining this 
unusual hardness and maintaining high ac- 
curacy, Cities Service oils were used as the 
cutting lubricant. 


No doubt you have one or two like prob- 


lems in your shop. Why not find out what 
our lubrication engineers can do for you in 
your own shop with the right metal cutting 
lubricant? Just write us to have a lubrication 
engineer call. 

Copies of our booklet on “Metal Cutting 
Lubrication” are available to users of metal 
cutting lubricants. Write for your copy to- 
day, before the supply is exhausted. 





FREE 

JUST 

CLIP 

AND 

MAIL 


CITIES SERVICE OIL COMPANY, 

Sixty Wall Tower, Room 1626FM, Now York 

Please send me information concerning your Lubrica- 
tion Engineers’ Service □ 

J^lease send me booklet on Metal Cutting Lubrication □ 

Name Title 

Business i^ddress 

Firm Name 

City Sfale 
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from either end The truck is ar- 
ranged so that wheels on either end 
may be locked in i>osltlon for towing 
at the opposite end One wheel on 
each end is furnished with a brake 
Capacity of the truck is 8,000 lb 
Platform is 24 in wide, 60 in long 
and 30 in high Wheelbase is 60 in , 
over-all length Is 72 in , tread is 31 
in , and over- all width is 34 in Trucks 
can be furnished with a hydraulic 
elevating table 


Walker- Turner Develops 

Two-Speed Geared Motor 

Shock-proof geared motors built by 
Walker-Turner Co , Plainfield N J 
have been made available with a 
double winding which, together with 
an interlocking switch, provides two 
speeds Instantly changeable This 
motor, the two speeds of which are 



pushbutton controlled, is applicable 
to many types of equipment requir- 
ing instantaneous speed change 
Available in various speeds from 
700 to 8,000 rpm and m sizes from 
H to 3 hp for polyphase circuits 
only, this motor has been thoroughly 
tested in service as standard equip- 
ment on flexible shaft machines 


Clue Teaparature Coitral 

Achieved by A.T.C. Relay 

The A.TC. balancer relay developed 
by Automatic Temperature Control 
Co., 34 K. Logan St., Philadelphia, 
Pa , Is suitable for application on the 
proportioning tirpe of fuel control sys- 
tems for close maintenance of fur- 
nace temperature It can be used on 
either batch or continuous furnaces. 


and besides maintainmg a straight 
pyrometer chart line, it Is claimed 
virtually to eliminate overshooting on 
coming up to heat It is used with a 
j, pyrometer having a slide wire and 
hlgli and low contacts with a no- 
contact neutral Fuel regulator may 
be either a valve operator for oU or 
gas fired furnaces or an input con- 
troller for electric furnaces 
Among the features of the relay are 



automatic load compensation, full 
anticipation when coming up to heat, 
adjustable throttling range and ad- 
justable rate of reset Case in which 
it IS housed is suitable for either 
fiush or .surface mounting 


“Veeco” Drafting Machine 

Uses Combination Indexing 

An outstanding feature of the 
“Veeco” drafting machine offered by 
V & E Engineering Co , 758 S Fair 
Oaks, Pasadena, Calif , is its com- 
bination indexing Manually con- 
trolled indexing for infiequent 



changes in angular position Is oper- 
ated by a thumb-piece conveniently 
located in the handle. For automatic 
indexing, protractor arm can be set 
and automatically held at any pre- 
determined angle. Elbow brake Is 
readily adjusted by a single thumb 
screw to prevent sliding on Inclined 


table Head can be raised high to 
facilitate positioning the drawing 
paper Zero reading can readily be 
set for a base line of any orientation 
Head Is supported by a large, 
centrally positioned plasUc skid but- 
ton Engine divided circle is 4% in 
in diameter. 


Truflo Penthouse Fans 

Handle Gas, Fumes, Dust 

Truflo Fan Co , 557 Mam St , Harm- 
ony, Pa , has developed an extensive 
line of penthouse fans for venting 
obnoxious gases, fumes and dusts 
Penthouses are of sturdy steel con- 
struction, and are available in a com- 
plete range of sizes for housmg 
standard Truflo wall fans of 12 to 
48 in diameter Sheet steel walls 
and shutters are mounted on heavy 
angle iron frames Shutters open 
and close automatically, and the 



penthouses are designed to afford 
greatest possible protection against 
inclement weather conditions Pent- 
house IS placed directly over roof 
opening and fan exhausts air 
through opening, or from several 
floors below by using a duct con- 


Fluoresceut Uuit Louvers 

Help Kill Excess Glare 

Better control of glare from fluor- 
escent units is achieved by lamp- 
shielding louvers made available for 
the "Stream-liter” fluorescent fixtures 
made by Benjamin Electric Mfg Co, 
Des Plaines, 111 These louvers in- 
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crease the shielding angle to approxi- 
mately 23 deg In all directions. Such 
increased shielding hides the lamps 
when viewed from the side or end of 
the reflector In all normal angles of 
vision. Louvers are of steel, finished 
with a special high reflection factor 
white enamel Parts are welded into 
a rigid assembly at each interlocking 
point, and the entire unit is welded 
to a rectangular frame rail which fits 
into the bead of the reflectors It is 
held in position by two spring clamps 
on each side of the rail 


"Mu-Switch" Has Roller 

Actuator and Spring Leaf 

Comprising a phosphor bronze leaf 
spring riveted at one end to the 
switch cover and having at its free 
end a U-bracket which holds a 
% X ^4 in plastic roller, this new 
style actuator adapts to high-speed 
cam operations the "Mu-Switch" 
made by Mu-Swltch Corp , Canton, 
Melss Self-lubricated roller permits 



close bearing tolerances, with result- 
ing accuracy of action, and gives quiet 
ojjeration and freedom from wear 
Type W actuator gives protection 
against overtravel, and is claimed to 
have long life under conditions of 
high-speed, high-temperature service 


Baker "Hy-Lift" Truck 

Operates in Harrnw Aisle 

The type H-2 Series P "Hy-Lift” 
4,000-lb. truck has been developed by 
Baker Industrial Truck Dlv of 
Baker-Raulang Co , Cleveland, Ohio, 
especially for operation in narrow 
aisles and congested areas 
Lifting is accomplished by a hy- 



draulic system incorporating a gear 
pump driven by its own motor and 
connected to the lifting cylinder 
through suitable control and release 
valves Control valves are of the 
metering type, permitting absolute 
speed control at all times. Standard 
simple lift is 60 In. Standard telescop- 
ing lift is 119 in All controls and 
hoists are grouped in a convenient 
control panel ^ 


Willson "Bantam" Respirator 

Features Light Weight 

Claimed to be the lightest weight 
throw-away filter-type respirator yet 
to receive the U S Bureau of Mines 



approval, the "Bantam” respirator 
offered by Willson Products, Inc , 251 
Thorn St , Reading, Pa Is said bo be 
so light and so easy to breathe 
through that it can be worn for long 
periods without causing any notice- 
able discomfort or slowing down oi 
the worker Rugged assembly in- 
cludes an all-rubber face plate which 
cannot be crushed out of shape 


Wedge Wire Sections 

Now Made in U.S.A. 

Wedge wire — wedge-shaped or undei- 
cut bars formed integral with solid 
heavy loops spaced at definite inter- 
vals — formerly available only from 
Europe, is being made in the United 



States by Wedge Wire Corp , 5200 
Harvard Ave , Cleveland, Ohio 
"Loop-bar" strands are fixed in grid 
form by cross rods riveted or bolted 
in place Such construction assures 
dependable accuracy, strength and 
uniformity for high-capacity sieve 
and screen application Standard 
apertures are 0 01, 0 02, 0 03 and 0 04 
In Screens can be made of practic- 
ally any metal 


Strip Type Thermnstat 

Mounts on Flat Surfacn 

Claimed to be ideal for controlling 
temperatures of electrically heated 
flat surfaces, the "UL Strip" type 
thermostat is offered by George Ula- 
net Co., 89 Kinney St , Newark, N J 
A sturdily built element with large 
silver contacts and readily accessible 
adjustment screw Is mounted In a 
cast aluminum housing which con- 
ceals the terminals 
Capable of handling 1,500 watts at 



115 or 230 volts a c , units are avail- 
able with maximum operating tem- 
peratures ot 300 450 and 700 F Elthei 
normally closed or normally open con- 
tacts can be provided Contacts op- 
erate with a 5 deg temperature 
differential Device can be adapted 
to control air temperatures by per- 
forating the housing Dimensions of 
the unit are 4^^ in long 1'^ in 
wide and Pi in high 


G. E. "Wirnmeter" Helps 

In Solving Wiring Problems 

A pocket-size wire calculator, called 
the "Wirometei" for use in comput- 
ing wiring problems in accordance 
with the 1940 National Electrical 
Code, has been devLsed by General 
Electric Co Bridgeport, Conn In- 
formation which may be obtained 
quickly includes, conduit All of all 
appioved lypes of building wiies, in- 
cluding wires of different sizes in one 



conduit, corrections in current-carry- 
ing capacity for ambient tempera- 
tures over 30 deg C , and voltage 
drop tor eight distribution systems 
The device is 8 in long and 2 In 
wide, and is made up of two sliding 
celluloid covers and six interchange- 
able cardboard slides 


Fast Brass Plating Process 

Made Available by du Pont 

A brass plating process two to four 
times as fast as present processes 
has been developed by the Electro- 
plating Div of E I du Pont de 
Nemours & Co , Wilmington, Del , to 
provide a plating method which will 
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yield smooth, bright deposits of con- 
trollable thicknesses at a more rapid 
rate of deposition It also makes pos- 
sible heavy brass deposits 0 001 in 
or more in thickness, in a reasonable 
time. 

Use Is made of prepared high-speed 
brass salts to provide a simple, quick 
preparation of a new bath, which will 
plate immediately, eliminating the 
"‘breaking in" period necessary be- 
fore satisfactory results are obtained 
The process operates without polar- 
ization at high anode current densi- 
ties, giving proper composition and 
color of plate and the purity neces- 
sary to maintain the efficient opera- 
tion of the bath Additional agents 
prevent pitting, improve lustre and 
prevent objectionable fumes 

The relatively low temperature of 
operation, 105-125 F, assures ease of 
control and economical processing. A 
uniform bright yellow color may be 
obtained over a wide range of cur- 
rent densities Uniform color over 
recessed objects is possible Char- 
acteristics of the deposit may be con- 
stantly maintained by definite chem- 
ical control 

Fluorescent Lighting Units 

Developed by Miller 

Two industrial fluorescent lighting 
units have been developed by The 
Miller Co , Meriden, Conn First is 
the "Masterlite" for general and lo- 
calized industrial illumination This 
unit is designed to give better general 
overhead illumination of production 
areas than has heretofore been avail- 
able It conforms to R L M Standards 
specifications for a 48-in twin 40- 
watt unit 

Second development Is the "50 
Footcandler", said to be the first 50 
footcandle RIj M continuous fluor- 
escent lighting unit for general Illu- 
mination It ts available In either 
single or double length wiring chan- 
nels for two or three 40-watt lamps 

Westinghouse Magnetic Starter 
Controls Squirrel Cage Motors 

A line Of magnetic starters for use 
with multi-speed squirrel cage motors 
of 220-660 volts, 1-100 hp , has been 
announced by Westinghouse Electric 
& Mfg. Co , East Pittsburgh, Pa. 
These units start the motor across 
the line at any speed Different 
speeds are obtained by changing 
motor connections to change its num- 
ber of poles. 

Starters are available for the fol- 
lowing types of multi-speed motors 
in 2, 3, or 4 speed types: constant 
horsepower, constant torque, variable 
torque, single winding and double 
winding. Features Include pushbut- 
ton speed selection, accurate overload 
protection, low voltage protection, 
"De-Ion" arc quenchers, and front- 
of-board wiring with accessible term- 
inals. Optional features include 
©elective speed control, compelled 


( adverttscmentj 

Modern FImk Cutting Methods 
Save Time and Money 


Thousands of American manufacturers are 
sa\ing considerable time, trouble jind 
money by taking advantage of the com- 
plete flame-cutting service olTered by ibe 
ten Ryerson Stecl-Scrvice plants. 

Modern burning equipment manned by 
specially-trained operators, and large, com- 
plete stocks of Ryerson Certified Sticls 
make possible speedy and accurate cutting 
to exact specifications Any shape can 
be burned from standard O H high car 
bon or alloy steel plates and billets Y* 
to n" thick Inside cuts are easily made, 


so there is no limit to the intricacy of 
shape that may be secured 

As cut edges are accurate and clean, 
little, if any, machining is necessary. 
Parts can be cut singly or in quantities, 
automatic equipment assuring unifonpity 
on duplicate pieces 

Ryerson engineers will be glad to help 
you on any special problems, suggest pos- 
sible savings, and submit estimate of cost 
Send a blue print or sketch of any appli- 
cation you may have in mind to the 
Ryerson plant nearest you (See advertise- 
ment below ) 



with 


LABORATORY 
CERTAINTY 
-at Ryerson 

Every bhipment of alloy steel 
is accompanied by accurate 
data based on laboratory tests, 
covering exact chemical and 



physical properties, grain size, J y 

cleanliness rating and harden- 

ing eh arael eristics. With the /J 

Ryerson data sheet before you, 

you know what steel you are getting, you secure best heat treatment 
results and you save time because you do not have to test. 


Ryerson stocks also include a wide range of stainless, heat-ond 
corrosion-resisting steels, sheets and tubing — all closely controUed 
as to chemical content. Many highly specialized steel requirements 
can be supplied on a moment’s notice! 

Ryerson Steel-Service is geared particularly to the needs of defense 
industries. All Ryerson products are painstakingly selected for their 
uniform high quality. They are carefully warehoused, accurately cut 
to your specifications, and shipped on the dot from ten convenienl 
stocks of over 10,000 sizes, kinds and shapes. 

Submit your next steel problem to the nearest Ryerson plant. If 
you haven’t the 1940-41 Ryerson stock list and data book, send for 
it today. It will quickly become your guide to quality steel and 
fast steel service. 




CERTIFIED 



T Ryenon & Bon Inc , Chloaqo. Mllwaukoo, Si LoUli, CInoInnatl. 
Detroit, Clevolonri, BulTolo Boaton, Phlladalphlo, Jaraey City 


RVERSOil 
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DoAll aids 

DEFENSE PROGRAM 



20 

HOURS 

SAVED 

HERE 



Rivefing Anvil Part for a large gun 
manufacturer, made by Connect- 
icut Tool & Engineering Co., 
Bridgeport, Conn. It took a little 
lets than 4 hours, including set-up 
time, to saw out the four anvils 
from machine steel. This meant 
a saving of 5 hours on each piece, 
as Compared with milling. 


FASTEST 
METAL CUTTING 
MACHINE 

The DoAll offers industry the fast- 
est method of cutting internal and 
external shapes from any metal up 
to 10" thick. Replaces shaping, 
milling, and lathe work, and effects 
unprecedented savings of time, 
labor and material, 

Used in 30 countries by large and 
small manufacturers of metal 
goods, machine parts, dies and 
tools, motor cars, also by ship 
builders, arsenals, railroads, etc. 

Lef o taztory trained man bring a 
DoAll to your plant and ahow you 
what It can aavo on your own work. 

PREE — New Handbook on Contour Ma- 
chining — I5B pages of valuabls metal 
working helps, 

CONTINENTAL MACHINES, INC. 

1310 S. Waehinflon Ave., Minneapolii, Minn. 

□ Send data on tha DoAll AM-M 

□ Sand fraa Handbook 

Name 

Addrau 


slow Speed start, and automatic se- 
quence acceleration and deceleration. 
All sizes are available in standard or 
dust-tight sheet steel enclosures. 

HiHnnoRd rolisblRg Lathe 

Now Has Variable Speed 

The "Rite-Speed" overhanging spin- 
dle polishing lathe*' (AM — Vol. 84, p. 
776) made by Hammond Machinery 
Builders, Inc., 1618 Douglas Ave,, 
Kalamazoo, Mich., has been improved 
by the addition ol a variable speed 
transmission. With this device, avail- 
able on the Model VRO machine, 
spindle speeds from 1,500 to 3,000 
r.p.m. can be obtained by merely 
turning the handwheel at the front. 
An Indicator at the side of the hand- 
wheel indicates speed at which the 
lathe is running. 


NEW MATERIALS 


Rust- Resistant Coating 

Developed by Scully 

Scully Steel Products Co., 1319 Wa- 
bansia Ave , Chicago, 111., hEis made 
available Type XP-320 graphite coat- 
ing for rust prevention. This coating 
is spread on thinly and dries in from 
twenty to thirty minutes. It does not 
allow dust or dirt to adhere to the 
surface. 

"Grainal" Alloying Agents 

Control Steel Composition 

A group of alloys designed to assist 
the steelmaker In meeting more eas- 
ily the close .specification limits re- 
quired by automotive, armament, ma- 
chinery and other large industries is 
offered by Vanadium Corp. of Amer- 
ica, 420 Lexington Ave., New York, 
N. Y. It Is claimed that by the addi- 
tion of only a few pounds of these 
“Grainal” ingredients ordinary car- 
bon steeLs and low alloy steels attain 
hardness and other physical prop- 
erties of more highly alloyed steels. 

Observation indicates that the man- 
ner of functioning is entirely dif- 
ferent from alloying agents in con- 
ventional alloy steels. It is thought 
that in addition to deoxidation for 
which other alloys are available, the 
new agents contribute to the fixation 
of nitrogen, the presence of which 
has been widely recognized as con- 
tributing to variable results in fin- 
ished steels of otherwise Identical 
physical and chemical properties. 

"Carnbronze" Bearing Alloy 

Has High Load Capacity 

Manufactured by Revere Copper Si 
Brass, Inc., and distributed by 
Wrought Bearing Metals Inc., 230 
Park Ave., New York, N. Y., "Caro- 


bronze" hard drawn bearing alloy Is 
claimed to provide higher strength, 
greater wear resistance and better 
machinability than ordinary cast 
bronzes. Further advantages are 
claimed to include better sliding 
properties, higher impact strength, 
and complete freedom from inclus- 
ions, porosity and blow holes. 

The alloy contains 91.2 per cent 
electrolytic copper, 8.5 per cent pure 
tin, and 0.3 per cent phosphorous— 
the phosphorous content being closely 
controlled. It Is supplied In three 
grades, each with physical properties 
best suited for the applications for 
which it is Intended. Even in its 
toughest and hardest grade, the metal 
is said to retain a higher degree of 
ductility and shock resistance than 
other bearing materials. High load- 
ing capacity enables the designer to 
reduce considerably the length of 
bushings. Further metal savings are 
possible since the tubings are furn- 
ished to close tolerances. Tubing 
sizes are available from Vi to SVa in. 
in outside diameter, and round rods 
can be supplied in all sizes from wire 
up to bars about 3 V 2 in. in diameter. 
Sheet and strip in a wide range of 
dimensions are also available. 


TRADE 

PUBLICATIONS 


ARC WELDING The Hobart Bros. 
Co., Troy, Ohio. Ls circulating a book- 
let, "Practical Lessons in Arc Weld- 
ing," which gives general informa- 
tion and practical welding lessons. 
Price, 50 cents. 

BEARINGS SKF Industries, Inc., 
Philadelphia, Pa. has just released a 
36-page catalog, "SKF Spherical 
Roller Bearings," devoted to Illus- 
trations in mining, crushing, steel 
and allied fields. Information on 
bearing selection Ls also included. 

GENERATING EQUIPMENT West- 
Inghouse Electric &; Mfg. Co., East 
Pittsburgh, Pa. is circulating a two- 
page folder which provides informa- 
tion regarding construction features 
of Slmpac generating equipment. 

ROBBING DATA — Barber-Colman 
Co., Rockford, 111. Is circulating a 
bulletin which contains bobbing 
data, a collection of case histories of 
field performance of Barber-Colman 
hobbing machines and hobs. 

HOISTING EQUIPMENT Cofflng 
Hoist Co,, Danville, 111., has published 
a general catalog, No. G-3, which 
provides illustrations, specifications 
and prices of a complete line of 
hoisting equipment. 

LABORATORY EQUIPMENT Pre- 
cision Scientific Co., Chicago, 111. is 
circulating a 24-page bulletin. No. 
315, which contains illustrations, de- 
tailed specifications, and perform- 
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ance dat^ on a wide range of thermo- 
statistically controlled laboratory 
equiiMn^t. Applications discussed 
are accelerated aging of materials, 
disintegration tests, dehydration to 
determine moisture content, and pre- 
heating of material such as plastics. 

MOTORS An Illustrated folder, 
“Small Motor Selector Guide,” con- 
taining essential data needed to 
properly fit the right motor type to 
any job and covering the entire field 
of small motor applications has been 
issued by Department 7 N-20, West- 
inghouse Electric & Mfg. Co., East 
Pit^burgh, Pa. 

PRECISION MACHINES Taylor 
Sales Co., Milwaukee, Wis. has just 
issued a series of bulletins which 
describe the operation and construc- 
tion of dynamometers, drilling and 
balancing machines. 

PUSH-FULLERS Owatonna Tool 
Co., Owatonna, Minn, has published 
a four-page bulletin, No. P-2B. which 
provides specifications, prices and 
sizes of push -pullers. 

SWITCHES Almo Mfg. Co.. Newark, 
N. J., has issued a two-page folder 
which describes the advantages of 
Almo Mercury Switches. 

WELDING Electric Controller & 
Mfg. Co., Cleveland, Ohio, has issued 
a four-page bulletin, No. 1211, which 
pictorlally describes the operation 
ai.'d construction of weld timers and 
welder contactors. 


NEW BOOKS 


Handbook of English in Engineering 
Usage — Second Edition. By A. C. 
Hoioell, Professor of English, Unt- 
versity of North Carolina. 433 pages. 
Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York, N, Y. 
$2.50. 

Engineering English Ls "boiled 
down” BLS much as possible, and fre- 
quently relies on illustrations, tables 
and curves to make clear its meaning. 
Nevertheless, ordinary principles of 
good English should be followed, 
whether the engineer Is writing a 
letter or an engineering report. Poor 
writing almost always interferes with 
a man's advancement, whether he be 
an engineer or a member of any 
other profession. The fact that the 
writer Ls using terms familiar, for the 
most part, only to a given profession 
does not permit him to take liberties 
with good usage. 

Both the beginner and the experi- 
enced engineer will find helpful sug- 
gestions in this second edition of the 
author’s Handbook. Designed both 
for use as a handbook by the practic- 
ing engineer and as a text in college 
courses in English for engineering 
students, this edition has been ar- 
ranged with an eye to clarity, accur- 
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Roy and utility. Some ten years have 
passed since the lint edition came off 
the press. During this time it has 
been recommended fqr the "Engi- 
neer’s Bookshelf’^ of the Engineer’s 
Oounoll tor Professional Develop- 
ment, and has been used as a desk 
manual by many private corporations 
and government bureaus. 


TO THE EPITOR 


More About Those Tenths 

Dear Blr; 

In the article by Ed West, entitled 
"When Is a Tenth Not a Tenth?’* the 
emphasis was placed on temperature 
differences as being the cause of In- 
accuracies. 

There is a lot of scholastic bunk 
written about tenths. The human ele- 
ment figures quite as much as tem- 
peratures. To prove this point I con- 
ducted an experiment as follows; 

I got a piece of high-grade cast 
steel and had it turned up in a lathe, 
leaving a collar in the center the 
width of the micrometer anvil. The 
reason for this was that everyone 
would measure the piece In the same 
place. I handed It to the grinder and 
told him to grind it as true and smooth 
as possible without regard to size. 
Then I selected the three best men in 
the shop and asked them to give me 
the size in tenths. They all used the 
same micrometers, but got different 
readings varying a tenth. 

I have been a toolroom foreman for 
over twenty years. I have never turned 
out a Job that I could absolutely guar- 
antee was to a tenth at a given tem- 
perature, and furthermore I have 
never found It necessary to do so. I 
can give you more proof that this 
tenth business is largely bunk. 

During the last war I was In charge 
of the tool department of a munitions 
plant. We had a set of master gages 
from which our working gages were 
checked every day. Our master gages 
In turn were periodically checked by 
a government inspector. One day he 
handed me a plug gage stating that It 
was a tenth oversize, with the request 
that I have It corrected. I took it in 
my office and laid it op the desk and 
forgot all about it unti) the inspector 
called for It as he wets ready to leave. 
I took it back to him ipyself , Just as It 
was, without comment. He checked it 
over again and said, "Thanks, it’s 
o.k, now.'* 

I admit that to work to a tenth is 
possible If one has the proper condi- 
tions, but to hold a man to a tenth on 
a commercial Job Is all nonsense. 

Yours truly, 

J. Davies 

Oshawa, Ontario, Canada 

Dear Sir: 

Careful consideration of the article, 
"When Is a Tenth Not a Tenth?” by 
Ed West invites considerable criticism. 
Mr. West makes inappropriate state- 


ments as to the general conception of 
the shop inan’'8 tenth. It is my thought 
that he misstates his contentions and 
that in his inner self he will agree 
with my criticism. 

He states: "In many cases we find 
Inspectors gaging work after washing 
or heat-treating processes and before 
the pieces have come down to room 
temperature.’’ The "cases" in which 
inspectors wort|iy of their titles do not 
recognize the fact that heat affects 
the size of closely machined parts are 
certainly not "many"; and I base my 
deduction on many years of experi- 
ence In Inspection work and on my 
contacts with hundreds of inspectors. 

Parts which are machined to such 
close tolerances are almost Invariably 
so machined after heat-treating by 
grinding, lapping, etc., and there 
would therefore be no point In measur- 
ing so closely Immediately following 
the heat-treating operation, not to 
mention the Impracticability of mak- 
ing close measurements while the 
parts are still hot, or while covered 
with heat-treat scale and compounds. 

Regarding the effect of heat on size, 
arising from washing In hot solutions, 
let us see what may take place. Some 
metals used In machinery manufac- 
ture, at points which might necessi- 
tate machining to close tolerances, are 
steel, brass and aluminum. Let us as- 
sume that a careless Inspector or ma- 
chinist Just washed such parts in hot 
solution, and by the time he returned 
to his workbench and began measur- 
ing, the parts are still fifteen degrees 
above room temperature. The coeffi- 
cients of expansion of these metals are 
0.00000636, 0.00000957 and 0.00001234 in. 
per In. per deg. P., respectively. Assum- 
ing ithe dimension to be an inch, meas- 
urements under such conditions would 
yield errors of 0.0000954, 0.000143 and 
0.000185 In. While these errors may 
cause trouble In some cases, they are 
small when compared with ordinary 
shop measurements. Qaglng to the 
fifth decimal part of an Inch — and we 
must gage to the fifth to definitely as- 
certain the fourth — should be and 
usually is done in specially equipped 
inspection rooms by men who know 
how to measure correctly. 

A factor which Is not mentioned by 
Mr. West and which Is more conducive 
to error, yet is less noticeable than 
the difference In temperature. Is that 
of cleanliness of both the object being 
measured and the instrument. An im- 
perceptible oil film, or a film result- 
ing from the cleaning operation itself, 
will cause quite a perceptible error. 

Substitution of hard contact sur- 
faces of measuring Instruments with 
softer ones to obviate exertion of un- 
due pressure, which may deform the 
part, will not eliminate this trouble. 
The solution will be found In dispens- 
ing with instruments which do not 
provide means of checking the pres- 
sure applied, and in building up the 
required size, whenever possible, with 
Johansson blocks and transferring It 
to the part by means of a height-gage 
and Indicator. 

If and where Inspectors or machln- 
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isto dealing with line meaflurements 
are so unlnlormed In elementary prin- 
ciples as Mr. West portrays, criticism 
should really \>e directed at supervi- 
sion or management for falling to rec- 
ognise and correct Incompetence, 
rather than at the particular Individ- 
ual who lacks knowledge and ex- 
perience. 

Very truly yours, 

Qeorge Belbes 


Uniformity— Of Charts 
or Products? 

By J. A. DOYLE 
IV. S, Rockwell Company 

Pyrometry practice in the metal- 
lurgical Industry Is generally not up 
to the high standard maintained by 
Instrument manufacturers. Emphasis 
on temperature control frequently 
leads to a disregard of the Influence 
of other factors affecting uniformity 
of the product — factors which are just 
as Important as those related to 
means for indicating and controlling 
temperature. 

Much of our prevalent industrial 
heating practice is the equivalent of 
producing uniform temperature charts 
and non-uniform products. Evidence 
of uniformity in the chart is fre- 
quently offset by proof of irregularity 
in the product. Thus the practical 
effect of much of our elaborate provi- 
sion for temperature control Is that 
we are doing the wrong thing more 
conveniently. 

A significant Illustration of the 
prevalent distorted viewpoint on the 
relation of pyrometer to product Is af- 
forded by a specification for heat- 
treating equipment recently Issued 
from an outstanding source. The 
specification disposed of the funda- 
mental requirements for operation of 
the equipment — In terms of heat- 
treated product— in less than two 
lines. Yet there were about four pages 
devoted to detailed specifications of 
the mechanical characteristics of the 
temperature control equipment. Other 
essential factors that affect uniform- 
ity of product were Ignored In an ef- 
fort to indicate preference for specific 
means of Indicating temperature at 
the end of a thermocouple, which may 
or may not represent the actual tem- 
perature of the product Itself. 

The need for control of time and 
rate of heating and cooling, because 
of varying shapes of the individual 
pieces, Is weU Illustrated In the case 
* of a gear blank and the gear cut from 
it. The difference In section and ex- 
posed surface produces a difference in 
the rate of heating and cooling which 
should be controlled equally with the 
time factor. The rate of heating should 
be slower, and the time required may 
be leas, with the cut gear than with 
the original blank because of the dif- 
ference in absorbing surface — even 
though they are heated at the same 
time, In the same chamber, indicating 


a perfectly uniform temperature. 

long- established practice of 
heating and cooling structural steel 
shapes apd railway rails— individually 
— is in marked contrast to mass meth- 
ods of heating and cooling bars, shafts 
and other expensive alloy steel prod- 
ucts. If it Is right in one case, then It 
is wrong in the other. Yet we find 
outstanding technical authorities de- 
fending such an illogical condition on 
the ground that pyrometer charts in- 
dicate the temperature required by 
specifications; that the mythical “time 
for soaking'’ offsets any irregularity 
The fact that individual pieces al the 
top and bottom of the mass may be 
exposed to different temperatures, for 
different times, and may react differ- 
ently under the Influence of the at- 
mosphere, illustrates the difficulty of 
maintaining uniformity in the prod- 
uct under such conditions. 

“Process specification" has been 
suggested as a means for achieving 
product uniformity. This Ls In no way 
intended to affect the metallurgical 
specifications, nor to indicate how the 
producer Is to do his Job. It permits 
him to write his own ticket for any 
desired standard of quality— whether 
good or poor — with any preferred 
composition of material or method of 
processing. It Is proposed, as an 
amendment to the laboratory specifi- 
cations, to effect better control of the 
individual heating and cooling opera- 
tion to such a degree of uniform shop 
practice that will insure reasonably 
uniform products from day to day In 
the individual plant, or from different 
plants proaucing under the same spe- 
cifications. It is primarily intended to 
indicate preferred methods of expo- 
sure or loading in heating and cooling, 
and the preferred rate of heating and 
cooling, time and exposure, which de- 
termines the actual temperature of 
the product, atmosphere and other 
essential factors. 

Possibility for Improvement Is illus- 
trated by outstanding accomplish- 
ments of the automotive industry In 
establishing higher standards of uni- 
formity which are necessary for the 
proper function of Its product. That 
industry has forced improvements In 
many other industries that otherwise 
would be likely to resist change, as 
many do today. Such Improvement 
has been effected In production of ball 
and roller bearings, condenser tubes, 
steel sheets, wire, and a great many 
other products — in addition to an as- 
tounding development of new pro- 
duction equipment. 

In the process of cooperating to de- 
termine why the product varies ( when 
the pyrometer chart indicates It 
should be uniform) there will be de- 
veloped a better understanding of the 
actual relation of uniform tempera- 
ture charts to uniform products. Also 
a gradual realization of the fact that 
a lot of what we now think we know 
about uniformity really isn’t so. 
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AMPLE ORE SUPPLIES 
ARE AVAILARLE IN ILLINOIS 

The rapid and continuous growth of the Illinois Steel Industry 
is due largely to the proximity of the State to the vast ore 
mines of the north central district. Direct water transportation 
through the Great Lakes and along the three-hundred -mile 
Illinois Waterway is an important cost-reducing factor. 

Low cost fuel is available from the coal mines of central 
and southern Illinois. Transportation of coal from these mines 
is economically afforded by barge lines operating on the Illinois 
Waterway. Sand of the best type for steel molding is obtainable 
in any required quantities from local deposits. 

Every requirement for profitable operation of steel foundries 
and steel fabricating plants is found in Illinois. 



Special Confidential Repoi t to Executives 


Investigate the production advantages you will gain by locating 
your new plant or branch plant in Illinois. Write the Illinois 
Development Council, at Springfield, today for a special report 
containing detailed information on production and distribution 
facilities available to the Mcral-Workmg Industries in Illinois. 

Please list any special or unusual requirements in labor, raw 
materials, plant facilities, transportation, or any other factor 
in profitable plant operation in order that a truly practical 
and informative report may be submitted for your considera- 
tion. Your inquiry will, of course, be kept confidential. Write— 



ILIINOIS DEVEIOPMENT COUNCIL STATE HOUSE, SPRINGFIELD, ILLINOIS 





44 


AMERICAN MACHINIST 


AMERICAN MACHINIST 


November 27 , 1940 



J0L 


MAJOR ARTICLES 


F i uorescen t Facts 

Pictures Put it Over 

Centerless for Small Lots. 
How to Lise Truing Tools 


Diuni yM. \y\/n'L f/ 0*53 

Meyritl L/n?/ 9*^8 

R. W'. Pectslee 960 

H. /. Wills 963 


ARMAMENT SECTION 


IVirfr IVurfJ 


New Gun^ — Brigadier General G. H. 
Steu'dtt exanu}i€\ the new Army r/fie 
w/th its invent 0) John C. Gar and 


1000 Garancls a Day 969 

CaintinuoLis Hinges in Three Steps /. M, LaRue 9S4 


IDEAS FROM PRACTICAL MEN 


MASON BRinON, Vice Chciirman 
FRED H. COLVIN. Ediior Emr-ntus 
BURNHAM FINNEY, Eddor 
KENNETH H. CONDIT, Consultinq Editor 
JOHN HAYDOCK, Mon.iqmg Editor 
BEN C. BR05HEER WILLIAM J. HARGEST 

WILLIAM W. HORINE RICHARD K. LA BAN 
RUPERT LE GRAND RAYMOND R. WIESE 

Detroit Ctiicago 

PAUL WOOTON CHAS. F. McREYNOLDS 

Washitiglun Los Angeles 

N. O. WYNKOOP, Publisher 
W. E. KENNEDY, Manager 


McGraw-Hill Publishing Company, Inc. 

rilhlirutiiiri otTlcr, (I'l 12!) Niirlli Hi uurlw a> , AHimn , N T 
I.illlurliil uiiil I'M'i'uliM' o-U) Wt*s1 -liSiiil Si i t'(*t 

Aiv ^inK. N Ti itiaiiL'ti nltln's ('hirttHn, f]2l) Niirtli 
Mti-JiiKtiii A\i' , Han I’l ftiirisri), liS I’dsl HTiim'I; Alilvvydi 
lldiisi'. AliluM'li. I^Diiildii. W 1’ 2 , Wash HI lit nil, I’Jilla 
(ii'llilila. ni'M'Ijinil. Ili'tinll. Si Lnuis, llnsliin. ALluuta 


.lAMKH J1 MiUIlAW 
Kuuuih'i ainl IJ im.iriin I'liHirniau 


JAAll^N M MiiniAW, Ji 
1'ri‘siilMiit 

MASON HIIITTON 
V'ci' (’hull iimu 
1) 1 MiUllAW 

Sfiieitti} 


1 IOWA III) KHJILK'H 
Km'uuOm' Vii'i' rii'NliU'iil 
H 11 IM'TNAIM 
Tl I'U sill IT 

J K JlHVCKlII UV. .Ii 
JIliL’i'lui (it ('ll nilaOiiii 


Testing Alignment of Tailstock Spindles /. Dai/cs 966 

Finger Feed for Blanking F^ies H. R. Hayietttan 966 

Rapid Assembly of Pins in Small Shafts. , . ,Gcorj(c Wilson 966 

Spring Winding Tool Controls I'ension Max O. Haas 967 

C’orrect Layout for Second-Operation Dies. .. .A. D. Mtaidy 967 

Drill Cdiuck Attachment lidu'in N. Olson 968 

Easily Loaded Hand-Milling Fixture F. Scriher 968 


SHORT ARTICLES 


Saving Time and Teachers in Training 962 

Rounded Threads 963 


NEWS OF THE INDUSTRY 


VOLUME B4 NUMBER 24 

AMERICAN MACHINIST. Ciixim liilit l!)4(i li> MrUmw- 
Hill riihUshliiK I'n , lin- IMihllslind i*m’I v iilher Weilnns- 
iliiv, pri(T a ciiiil Allini at k'list ten ilai>. Iiir 

chaiiun III arlilipss All l■lllulllUlllL•lvtl()ns ahniii siihsuilp 
I Inna shnulil Ui ailili nhai'tl in the niici uii nt t'li l•ulaonll, 
;i.in West J2nil HOnet, New ^ niJ(, Is V Siihsri l|itiiiii 
i.iti's I fiUeil StateH. Caiiada. Muxicn ami (’mitral 
and HmiiU Ami’i luan rnnntnnh ItT OH a \i*hi. $4 1)0 Inr 
O'n .searH, Jrj DO fnr lliici- > cara OiLai llillain and 
Itrlllali I’liH'K'SHlnns, .Mil ^lullinKs I'm veat. 72 ^hillliiK'i 
Ini thrne >i*his. All nlhiT (■(mntiins $0 00 a seai, .$12 00 
fni tlirmi vnars Kntprml -j- an Hnrninl dass inottm, 
Spiilt'iiilKT 21). at I'OHt Offli-i', Alham, 

N ^ niuU ‘1 the act nt Miiicti 1K7.‘) J'rtjiliiil 

in 1 1 N A. (^ahle atlrlreHs; “ M r (1 1 a n li i 1 1 . Ni*i\ 

Voik.” Mcinlici i»f A J{ r Mem her of A 11. C. 


k McGRAVHIIlI - PUBLICATION 


Gaging Business 988b 

Watching Washington. 988i 
Inside Detroit 988g 


Names in the News. . , 988k 

Plant Expansion 988k 

Obituaries 9881 


DEPARTMENTS 


What’s in This Issue. . 51 

Reference Book Sheet. 985 


Editorial 988a 

Shop Equipment News 989 


New Materials 


999 




i 


TO HELP YOU 



(NUMBER rilREE Of A SERIES) 



The defense program gains 

momentum. So does American Machinist’s 
new series of special sections on armament 
production — written to help you help 
America. Here are typical recent com- 
ments: 

^'W'e are interested in securtng ten copies of to 

Machine l^y^nifn. Shells.’' — Clyde E. Hagler, Gen. Supt., 
Continental Gin Company. 

'It seems to me that these articles (the Armament Sei- 
tions) and others yet to come are the finest material \ 
available to put into the hands of youths . . . who are 
tf)ing to plan their specialized training in order to pre- 
pare them to he nage earnen . . . — R. B. McHewy, 

nirector. Adult & Industrial Education, Tulsa (Okla ) 
Publn Schools . 

"I iiould appieiiate reieii nig sopy of the Sept. /.S’ iwue 
u'huh imludei seieial iiem\ and piitures on armoi- 
plate callings, " -\W H. Elarhvig, Production Mgr., 
The S)mington-Gould Corp. 

"Please send us American Machinist for a year — and 
\end any aim ament reprints that )ou have on how to 
machine shells."- - Stanley W . Spaik s, Piendent, Spail 
Simplex Machinery Corp. 

"I have received copies of the Armament Sections. I 
find them interesting and uieful." — Burton (). Leu'is, 
Brig. Gen. V.S.A., A\st. Chief of Indintr/al Sei vice Pio- 
duct ion, M'ar Dept. 

"I hare held out one of theie (copic\ of Armament Sec- 
tions) for my personal use and turned the others over 
for dntribution to interested personnel at this arsenal." 
— N. F. Ramsey, Col., Oid. Dept., Commander, Rock 
Island Arsenal. 


★ 

Six special sections on Armament Produc- 
tion have already appeared. Another is in 
this issue. More will come in every suc- 
ceeding issue of American Machinist — 
always first with the latest metal-working 
data. Watch for these sections — use them 
— they are authoritative. 
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WHAT’S IN THIS ISSUE 


A THOUSAND A DAY 

It isn't often that you run across 
an article like that beginning on page 
969 . As you may suspect from occa- 
sional hints tlropped on this page, it’s 
on the manufacture of the famous 
Garand semi-automatic rifle. There’s 
been so much misinformation printed 
about this weapon that we know 
you’ll be more than usually interested 
in our discussion of its design, per- 
formance and manufacture. It com- 
prises virtually all of this number’s 
Armament Section. 

PICTURES FOR PERSUASION 

Industrial expansion brings with it, 
among others, the problem of proper 
foreman training. At best this job is 
often overlooked or left to chance, 
but when all is confusion it is even 
less likely to he taken as seriously as 
it should. Hence we feel that a 
really effective improvement in fore 
man training technicjiic is now par- 
ticularly timely. This improvement 
makes use of the souml slide film, a 
medium which is old stuff in the sell- 
ing game but whose educational 
potentialities are only now being 
tapped. A review of developments 
and a report of progress to date arc 
given by Merritt Liim on page 9‘)S. 

ONE OR A MILLION 

The dilemma of the shop faced 
with small-lot production will prob- 
ably never be dispelled. But much 
can be eliminated simply by a fresh 
approach. You’d hardly think, for in- 
stance, that lots of a few dozen could 
be economically finished by center- 










ROBERT W. PEASLEE 

. . . centerless only 



DEAN M. WARREN 

. . . Ii{/ht on the subject 

less grinding. Yet such is often the 
case. Methods of figuring when cen 
terlcss is most economical, and speci- 
fic suggestions for cutting costs on 
small-lot runs, arc given on page 960 
by Robert W. Peaslec, president of 
bastern (Centerless Cirinding (Com- 
pany. Eastern has been conlronted 
with lots as small as 1 and larger 
than 1 ,000, 000- -just in case yfo/'re 
fretting. 

FACTS OF LIGHT 

No one would expect night produc- 
tion to go on Linliampered with the 
liglits off. Yet the loss in output 
caused by improper illumination 
often goes unheeded. With fluorcs- 
tent lamps, even the old argument ol 
operating cost can no longer be used 
as an excuse lor inadecjuate lighting, 
fust what is the place of the fluores- 
cent lamp in industry .^ What arc the 
applications (or which it is most suit- 
ahle? What cejuipment is available? 
On page 9*^5 Dean M. Warren, of 
General Electric’s Nela Park Engi- 
neering Department, discusses ad- 
vantages and limitations of the 
lighting industry's newest contribu- 
tion to eflicient seeing. His article in- 
t hides considerable engineering data 
to help in estimating that particular 
job of yours. 

STREAMLINED HINGES 

Toward the end of the Armament 
Section, on page 9H4, you'll (ind a 
story on the production of piano- type 
hinges. These hinges arc used widely 
in aircraft construction, and the 
methoil of making them should prove 
of extensive interest to all engaged 


in work of this type. I'he details 
arc given by J. M. LaRue, of Cin- 
cinnati Shaper Company. 

FINAL PASS 

On page 963 we take our final pass 
at grinding wdieels — at least for the 
time being. For on that page H. J. 
Wills, of tiic Carborundum Company, 
completes his series on dressing and 
truing grinding w'hecls. In his last 
installment he discusses mountings 
ami uses of diamonds for most effi- 
cient w'heel shaping. 

COMING 

Now' is about the right time to 
unveil a scries on the working of 
slieet aluminum — even at the risk of 
being a little previous, since the ar- 
ticles aren’t scheduled to begin until 
the next number. Wc feel it's some- 
thing to look forw^ard to, though, as 



DR. L. J. WEBER and 
J. T. WEINZIERL 

. (ill about aluniiniiin 


the subject is not only exhaustively 
treated but is of extreme present-day 
importance as w^ell. The series has 
been prepared by several experts of 
the Aluminum Company of America, 
an organization w'hith probably has 
accumulated more information on 
aluminum than any other in the 
world. Herewith we take pleasure 
in introducing to you the nrst two 
authors of the articles. At the left is 
Dr. L. J. Weber, while at the right 
is J. T. Weinzierl. In front of both 
is a drawing you'll soon see in 
American Machinist. 
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JinicJi ivork rc(}itircs a Jiujfi level o\ good quality illuiniaatio}!. In this case it 
is (Provided hy an RLM unit equif^ped icith heo lO-wait daylight fluorescent lani/rs 


Fluorescent facts 

BY DEAN M. WARREN, NELA PARK ENGINEERING DEPARTMENT, GENERAL ELECTRIC COMPANY 


Like many other production 
aids, fluorescent lighting has 
certain tasks that it meets 
best. Here's engineering data 
to help fit it to proper jobs 

SPEEDING UP OUTPUT to meet present 
demands has forced industry to take 
immediate advantage of every known 
production aid. Good lighting is a 
proven aid. The newest source for 
providing illumination levels recjiiired 
for quick and efficient seeing is the 


fluorescent lamp. Outstanding advan- 
tages of this Limp are; 

1. It economically produces light 
of daylight color quality. 

2. It permits higher lighting levels 
to be obtained with existing wiring, 
provided power factor correcting 
equipment is used at the lamp. 

3. It produces cooler illumination, 
an important factor in obtaining high- 
level lighting with comfort. One- 
hundred foot-candles arc now entirely 
practicable from this standpoint. 

The fluorescent lamp is of the elec- 
tric discharge type, employing mer- 
cury vapor as the medium for main- 
taining the arc. The tube converts in- 


visible ultraviolet energy, produced 
by the arc, into visible light by fluores- 
cent powders which coat the inner 
surface of the tube. 

Fluorescent lamps arc at present 
made in six wattages, six lengths and 
four diameters. Wattages .shown in 
the specification table do not include 
the watts consumed by auxiliary 
equipment, This amounts to from 20 
to 31 ? per cent as much as the lamp. 

In common with all electric dis- 
charge tubes, fluorescent lamps must 
have auxiliary control equipment. Spe- 
cifically designed control units are 
recRiired for each wattage, frequency 
and voltage range. This equipment is 
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Contmuoii<i foivs of 40 uatt fliion ^ccnt Imiip^ p}(nH{c auKliinisIs 7l//// 40 fool-candl ( ^ of Tt cll diffuse d Ufjlituig 


avdilahJe for operating cither a single 
lamp or two lampi, the latter bciii^ 
designated as a Tulamp ballast Both 
eorreet power factor to hettei than %) 
per cent For 30 and 40 watt lamps 
7 ulamp ballasts are more economical 
than indi\idual ones for each lamp 
In addition, they reduce stroboscopic 
effect by causing the lamps to operate 
out of phase with each other so that 
the light fluctuation becomes compar 
able to that of low wattage filament 
lamps Plants that have installed 
fluorescent lamps prior to the devel 
opment of high power factor ballasts, 
and who have not thus far made cor 
reetion, will And it to their advantage 
to correct power factor by installing a 
capacitor These are available todiy 
which correct as many as five lamps to 
90 per cent power factor or better, 
thus enabling efficient utilization of 
the wiring 

The fluorescent lamp is designed to 
give its best all-round performance 
within the specified voltage range 
Lowering the voltage will not neccs 
sarily increase the life of the lamp as 


IS the case with filament lamps, be 
cause such treatment places a gieater 
burden on the electrodes, causing 
them to operate too cool Excessne 
voltage causes a shortening of life 
because of the more rapid use of elec 
trocle material Enough data are not 
yet available to establish definitely the 
magnitude of the effect of under and 
over voltage operation on lamp life 
lor the present it appears that from 
a life standpoint the lamps should not 
be operated at \oltage less than 103 
(210) nor more than 125 (250), 
and wheiever possible the lamps 
should be burned within the reconi 
mended range of 110 125 (220 250) 

In general, fluorescent lamps lose 
then usefulness because of cfecrcasc 
in light output before they fail The 
rate of depreciation in light output 
diminishes throughout life, the first 
100 hours produce about as much 
darkening as the following 1000 
hours 

Frequent starting of lamps may 
take more life out of electrodes than 
long hours of operation If a lamp 


is started once a minute for example, 
the hours of use will be shorter than 
noimal, but if it is turned on and 
operated continuously its life will be 
longer than usual When the active 
material on the electrodes is nearly 
exhausted tlie voltage lequired for 
starting will rise and may exceed the 
i\ ail able supply This may o cur 
aflcr the lamp has been started thou 
sands of times or burned beyond its 
rated lift 

During about the first 100 hours 
of opciation, the light output from 
fluorescent lamps drops considerably, 
often as much as 10 per cent For 
this reason the lumen outputs given 
in the table are based on readings 
taken after this initial Joss has oe 
eurrtd Since the output from new 
lamps IS considerably greater than 
published values, foot candle readings 
taken shortfy after making complete 
installations of new lamps may be 
somewhat higher than the illumina- 
tion level designed 

Introduction of new light sources 
always results m some confusion as 
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Physical and Electrical Specifications of Fluorescent Lamps 



18-inch 

24-inch 

36-inch 

48-inch 

58 -inch 

60-inch 

Nominal Watts. . . . 

15 

20 

30 

40 

85 

100 

Circuit Voltages . . . 

110-125 

110-125 

(199-216) 

(199-216) 

( SS-U-St* 

(199-216) 




(220^ 250) 

(220^ 250) 

(190-250)* 

(220-250) 




(110-125) 

(110-125) 


(110-125) 

Diameter, Inches . 

1 

IH 

1 

IH 


2N 

Rated Life, Hours . 

2500 

2500 

2500 

2500 

3000 

2000 

Lumens — 







Daylight 

495 

760 

1250 

1800 



Lumens — White . . 

585 

900 

1450 

2100 

4000 

4400 

Lumens — Bluish- 







White 





4000 



"■ Auxiliaries equipped with tap changing switches to provide for prevailing voltages. 


to their proper application. This has 
been true of the fluorescent lamp. 
Jt is a low-powered source and this 
naturally places some limitations on 
its use. A sound practice is evolving 
and fields of logical application arc 
being extended as new equipment is 
developed. Before introduction ol 
the 40-watt 48-in. lamp and the 8*)- 
walt 58-in. lamp, fluorescent lighting 
was largely confined to supplementary 
installations. The 85-watt lamp, the 
100-watt lamp and the recently devel- 
oped RLM unit using two 40-watL 
lamps can serve as general light 
sources. The accompanying tables 
give approximate foot candles ob- 
tained for various installations. 

One of the outstanding features of 
the fluorescent lamp is I he precise 
and cflicient manner in which light 
of daylight color quality is produced. 
Light from the daylight lamp is the 
nearest approach to natural daylight 
that it has ever been possible to pro- 
duce directly by an artificial illuminanl 
at high efficiency. This immediately 


suggests the use of the lamp for op- 
erations requiring color discrimina- 
tion. For such work North Skylight 
and Noon Sunlight equipment has 
long been available. One shortcom- 
ing of such equipment is the high 
wattage required, which too often 
results in a compromise with foot- 
candles produced. With the fluores- 
cent lamp high levels of daylight 
quality can be provided with no dis- 
comfort from radiant heat. 

It might seem that the ability to 
see objects in their true colors is im- 
portant only when actually matching 
two pieces of material or when it is 
desired to see colors m their original 
conception, as those of an oil paint 
ing. But colors can help very much 
fundamentally in the process of .see- 
ing. For example, in looking at a 
brass bushing on a steel machine part, 
the two metals might have exactly the 
same reflection factor and yet he in- 
distinguishable under liglit which 
docs not show their true colors. Since, 
in a great many applications, it is 


color difference which renders objects 
instantly recognizable and which re- 
veals the line of demarcation betw-cen 
them, color discrimination is impor- 
tant from a utilitarian point of view. 

Both the daylight lamp and the 
white lamp, which produces light of 
a color quality approaching th.it of 
the daylight filament lamp, arc being 
used as supplementary sources to pro- 
vide high-level illumination for in- 
spection and for lighting lathes, work 
benches, etc. Two characteristics of 
the lamp make it quite suitable for 
such applications; its low brightness 
and its coolness. The former is im- 
portanl because the majority of scc4ng 
tasks performed in these locations 
have to do with reading scales, mi- 
crometers, or observing w'ork which 
is of a polLshed or semi-polished na- 
ture. Researches made by the Illu- 
minating Engineering Society have 
revealed that highest visibility is ob- 
tained when a source of large area 
and low brightness is employed. 
Fluorescent lamps in suitable reflec- 
tors may ! e so classified. Cool foot- 
candles are important because the 
source is generally located about 3 to 
5 ft, above the workman's head. 

Lighting eionomies have alw'ays 
involved quality and general satisfac- 
tion as w^cll as costs, and the problem 
of true economics has never been re- 
vealed by arithmetic alone. Fluores- 
cent lamps produce daylight econom- 
ically, w'hich filament lamps cannot 
do. They produce cool foot-candles 
and arc sources ol extended area and 
low brightness. Their industrial ap- 
plication today is in cases where these 
qualities are sought. 


Average Foot-Candles Produced by 85-Watt RF 
Fluorescent Lamps 


Area per 
outlet and 
approxima te 
spacing 

Distance from 
rejector to 
floor to be not 
less than 

Conditions 

Average 

foot- 

candles 

55- 65 sq.ft. 
73 - 4 x 73/4 ft. 

7^ 2 ft- 

Favorable 

Average 

Unfavorable 

30 36 
24-30 
18 24 

65-75 sq.ft. 

83^2*8} ^ ft. 

ft. 

Favorable 

Average 

Unfavorable 

26 31 

21 26 
16-21 

75-85 sq.ft. 

9x9 ft. 

SH ft. 

Favorable 

Average 

Unfavorable 

23 27 
18-23 

85-95 sq.ft. 
93^'2X93'2 ft. 

9 ft. 

Favorable 

Average 

Unfavorable 

40-48* 

32-40* 

24-32* 

95 no sq.ft. 
10x10 ft. 

9’/ 2 ft. 

Favorable 

Average 

Unfavorable 

3542* 

29-35* 

22-29* 


Two lamps at each outlet. 
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Foot-candles for Continuous Rows of 40-Watt 
Daylight Lamps 


Area per 

Reflector 



reflector or 

to floor to 


Average 

spacing 

he not Jess 


foot- 

between rows 

than 

Conditions 

candles 

21.6 sq.ft. 

ft. 

Favorable 

67 74 

5 ft. 

Average 
Unfavor able 

50 62 

37 50 

26 sq.ft. 

7 ' 2 ft. 

Favorable 

51 -62 

6 ft. 


Average 

Unfavorable 

41 51 
3L41 

30.4 sq.ft. 

7*2 ft. 

Favorable 

44-53 

7 ft. 


Average 

Unfavorable 

35 44 
26-35 

34.6 sq.ft. 

8 ft. 

Favorable 

39 46 

- 7 ft. 


Average 

Unfavorable 

31-39 

23-31 

39 sq.ft. 

Bj4 ft. 

Favorable 

34 41 

9 ft. 


Average 

Unfavorable 

27-34 

20-27 

43.3 .sq.ft. 

i ft. 

Favorable 

31-37 

10 ft. 


Average 

Unfavorable 

25-31 

18-25 


These values are computed For two lamps in each reflector. 
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Pictures 




BY MERRITT LUM 


Any fornman skilled in human 
relations can work wonders in 



When it comes to ironing out personnel problems, a jorenuin skilled 
in liumnn relations can he as competent as a family doctor 


keeping production humming. 

But how to train him? Here's 

a realistic, effective method 

"at last wc’vc got our supervisors 
really interested in human relations!" 
This was the enthusiastic statement of 
the plant manager for a New England 
metal-working company at a meeting 
of industrial executives. 

It was a frank confession. At first, 
it startled the group; then it brought 
forth admissions from most as to the 
difficulties of training supervisors in 
personnel relationships. 

"It wasn’t our material that was at 
fault,’’ this New England manager 
continued. "Rather, it was our 
method. Thank heaven we’ve found 
the answer to that problem.” 

That evening the answer was shown 
to the entire group. There was no 
.secrecy about how it was found. The 
turning point was recognition that 
even the most valuable and funda- 
mental principles of action are apt to 
go in one ear and out the other — to 
gain lip .service, but not reality in ac- 
tion. It was recognized that only as 
principles of action are made realistic, 
vivid, and expressed in terms of mov- 
ing human experiences of John and 
Bill, do they press home. 

Hence this New England company 
had turned to the sound slide film as 
the key to its entire training program. 
The company official who had em- 
barked on this venture soon learned 
that developing a convincing presen- 
tation was not (]uite as simple as it 
looked. There proved to be far more 
to it than putting together a series of 


interesting pictures and accompany- 
ing dialogue. It took his company 
about a year to produce its first accept- 
able picture: through trial and error a 
satisfactory job finally resulted, 

When the film was shown to .super- 
visors, even though the subject was a 
familiar one — turning down requests 
-they seemed to get the principles as 
never before. 'They rememberea them. 
They began to discu.ss them, not as 
copy-book maxims, but in terms of 
every-day actions and problems. And 
(hey voluntarily began to apply these 
principles in their work. The realism 
got home. 

ITie over- all effects were so marked 
that no time was lost in planning fu- 
ture productions. Soon it became ap- 
parent that there was a need for joint 
effort by which this dramatic-experi- 
ence training method could be made 
available to companies throughout the 
country. Last fall the National Asso- 
ciation of Manufacturers became in- 
terested in the project, and appointed 
a special committee to oversee pro- 
duction of a program broad enough 
to be utilized by most plants. The 
production task was assigned to a 
group of specialists in the art of 
dramatization. 

As the committee got into the ques- 
tion of improved training technique, 
it found a great variety of .subjects for 
which the dramatized case experience 
type of presentation was needed. As- 
.sociation members reported their re- 
quirements. From the wide field the 
committee chose for initial production 
six subjects as being representative of 
current needs. Topics on which films 
have been, or are being, produced are; 
T/je Supervisor as Manap^er, The Su- 


pervisor a\ Trainer, The Supervisor a\ 
Leader, Letting Men Know Where 
They Stand, The Reprimand, and The 
Grievance. 

Insight into the practical character 
of these new films i.s gained by the 
sample shot.s reproduced herewith. 
These are taken from more than 100 
scenes included in the third film — the 
one on leadership, entitled "When 
Something Goes Wrong." In a run- 
ning sequence of factory scenes, the 
story of actual contacts is told by se- 
quence and voice, reproduced so 
naturally that attention is effectively 
concentrated on the events portrayed. 

Almost universally, when supervis- 
ors have seen this film, they have ex- 
claimed, "Why, that might have been 
me!" or "That’s my problem!” Thus 
the ground is laid for a lively, realistic 
discussion between supervisors on 
how to improve their shortcomings, 
how to tell where training i.s needed, 
how to make it more thorough. Al- 
though aiming at a specific problem, 
the film covers much ground. 

Although the six initial films form 
a course in major industrial relations, 
they need not be used in any given 
order. Each is self-contained. With 
each is a specially developed discus- 
sion guide. Requiring fifteen minutes 
for each showing, the films are a wel- 
come springboard for discussion 
groups. They can be used to brighten 
and intensify ma.ss meetings. 

HarrassceJ managers and training 
directors have a.sserted that this pro- 
gram will do "a job that we have been 
unable to do. It puts over our story in 
a way that not even our most thought- 
ful .suggestions, our lectures, our writ- 
ings seemed able to do.” 
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‘i^pu’rr Tt'av ozrr your s/Joilnc/o tjuotd, Dick," a \upif- . . 1 he other day told Mike, ‘Say, if I took time 
i>tu)r tells (1 foieiuau "Let's see if we can't get at to c\plani ezu^rythnu/ we'd never get work out/ 
zvhai's hack of if . Shouldn't we study that approaclD" 



Dick makes a nc^w approach in his i elation \ zoith lus ‘ J hen seems to he scmic trouhle in seafuic/ if Mike 
men lie takes lime to spot their tiouhlc / notice \ou pull your hand hack 



By careful analysis Dick spots faults, and by tactful 
suggestion gets his men to correct them 














Dick now has a program for "ivhen something goes 
zorongB To him it\s as important as specifications 
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Small-lot toitcrless grinding is 
most economical ivhen set-up 
changes ajc held to a minimum 
IV oik IS usually scheduled to con- 
^i\t of all through-feed or all in- 
feed, with diameters running pro- 
gressively from largest to smallest 
Here IS a tcnteilcs^ machine ^^et up 
for grmdvng 2\-m. diameter bars 


Centerless for small lots 

BY R W PEASLEE PRESIDENT EASTERN CENTERLESS GRINDING COMPANY 



Huge quantities aren't needed 
to achieve economicol center- 
less grinding. The secret lies 
in proper production planning 

A OTNIRAT but erroneous opinion is 
rhat centerless grinding is exclusively 
adapted to large lot mass production 

Actually the centerless grinder is 
as well suited to short runs of widely 
different and frequently changed paits 
as is any machine tool If it \cerc 
not, this company could hardly keep 
operating for we do a strictly jobbing 
business in centerless gnnciing In 
lact, we have no machines except cen 
terless grinders 

Occasionally we get an order for a 
million or more identical pieces on 

<?60 


winch a machine can be kept busy foi 
several weeks These arc few and far 
between More often our ordcis go 
to the other extreme — a lot consisting 
of a single piece The bulk of our 
business is made up of lots of from 
about 2*5 to *500 pieces each 

We can handle economically a wide 
variety of woik Materials include 
cast iron, steel of various analyses and 
hardness, aluminum, copper, brass, 
bronze, enameled iron, and many 
types of plastics Changing materials 
usually calls for considerable down 
time, for it is frequently necessary to 
change wheels and coolant — which in 
volvcs complete cleaning of the ma- 
chine and coolant lank 

In the drawing, page 962, is a typ- 
ical batch of parts to be ground on 
one machine The sketches arc in the 
order in which the orders were re- 


ceived Numbers lefcr to cjuantity 
to be produced lach job, of course, 
requites its own set up In most 
shops which make standard products 

even a wide variety of them — it is 
possible to hold up a small order un 
til enough similar parts have been 
accumulated to get a fairly long run 
This IS seldom possible for us, for 
many of our orders give us only a 
couple of days in which to make de- 
livery However, it is sometimes pos- 
sible to accumulate several less urgent 
orders for parts made of the same 
material and run them through to- 
gether 

Some Ways +o Save 

The secret of economical centerless 
grinding of small lots is intelligent 
production planning This docs not 
call for elaborate planning boards nor 
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complicated paper work It is a mat- 
ter of common sense and knowledge 
of the time required to change the 
set up for one part to a set up suited 
to another 

It takes less time to change the set- 
up for a through feed job to that for 
another through feed job than to 
change from a through-feed job to an 
in-feed one Therefore when plan- 
ning the day’s production for a cer- 
tain machine we try to make it all 
through-feed or all in teed 

Next we try to group lots of parts 
whose diameters are not too different, 
so that the changes in set up will 
come in as small steps as possible It 
takes longer to make changes for large 
differences m diameter than for small 
ones 

lake the typical jobs illustrated 
Ihey were scheduled in order of 
diameters starting with the largest, 
and ending with the pound of brass 


wire All were through- feed jobs If 
these parts had been put through in 
the order in which they were received, 
each set up might well ha^e taken 
from 30 minutes to an hour But 
when scheduled so that they were 
processed in the order of declining 
diameters the set up times were from 
15 to 25 minutes each This nroce 
dure i> elementary, of course, nut it 
15 often overlooked or ignored In it 
lies the secret of economical center 
less grinding of small lots 

How fo Compare Costs 

Since we do nothing but centerless 
grinding, we do not ha\e to determine 
whether it is the most economical 
method for a given job Our cus 
tomers decide whether a part shall be 
centerless ground But foi the shop 
which ha^ both centerless grinders 
and cylindrical machines, it is handy 
to have some method which will help 


decide which method will he more 
economical 

Here is a simple formula which, 
while not absolutely accurate, is at 
least mdicatne Let 

Ml ^ Value determining whether 
the work should be ground 
on the centerless grinder, 

A — Scl up time for centerless 
grinder, 

B - Set up time for cylindiical 
gnncJer plus time required for 
drilling center holes and an al 
lowance for truing center points, 
C Grinding time for cylindrical 
grinding each piece, 

D - Grinding time for centerless 
giinding each piece 



If /M L IS less than the c]uantity in 
the lot, theoretically the job can ne 
more economically done by centerless 


fhisc imdch^ dijjinuq patt\ ivctL all finsJud Li()aowuaIl\ J)y idiUrlcss ijfindinij Quantiiii) lum/u/ jroin 
1 OOOflOQ jor fJn small von coie in the ixtnnn uppei hjl to 1 for the slollid shaft at tin bottom loUrantcs 
lotrc often of the ordi) of tivo o) tJnii tmlhs Matmah hdoii imlitdi irm, stal stainU \s \iiil biaw Hakilitc, 
aliiinninm and ttanspaunt plaslu fof the center handle 
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If (jroioul in flic order in 'icliich they ^ocrc ordered, each of these parts 
li'oiild have necessitated about an hour for settiiuj up. Scheduling them 
from the largest diameter progressively dozen to the smallest cut set-up 
times to an az^eragi^ of about 20 minutes 


grinding. If Al.L. is greater than the 
lot quantity, cylindrical grinding will 
be more economical. However, if the 
difference is slight and if the center- 
less machine has time available, it 
may be better to assign the job to the 
centerless. 

Incidental Economies 

There are other factors which may 
make it desirable to do a job by cen- 
terless grinding even though the 
formula indicates that it will be more 
economical to do it on a cylindrical 
machine. Since there is no deflection 
in the piece caused by wheel pressure, 
the danger of inaccurate work and 
poor finish from that cause is elim- 
inated. Since there is no axial pres- 
.sure, as when work is ground between 
centers, that cause of possible inac- 
curacy is eliminated. These factors 
tend to reduce losses from spoiled 
work — resulting in an additional time 
saving which is not taken into account 
in the formula. 

However, this is not intended to 
he a treatise on the advantages of cen- 
tcrlc.ss grinding. The point is that 
long runs need not be available in 
order to make centerless grinding eco- 
nomical. If the foreman or produc- 
tion man knows his machine and has 
detailed knowledge of what makes for 
quick, inexpensive set-ups, a diversity 
of parts in surprisingly small lots can 
be effectively handled on a centerless 
machine. 


Saving Time and Teachers in Training 


MASvS TRAINING requires mass instruc- 
tion. The old method of individual 
teachers is as much out-of-date as in- 
dividual assembly in a motor shop. 
There are not enough teachers and it 
would take too long, if there were. 

Visual education, by the use of 
moving pictures, has proved success- 
ful in mas.s education. It has been 
used by the Signal Corps, the Ord- 
nance Department of the Army, and 
by the Navy, and has proved to be a 
great time saver. The Navy used it 
in leaching firemen who were brought 
up on coal, to handle oil burners. 
The Ordnance Department uses it 
in teaching the action of shrapnel. 

The operation of machine tools, 
in general, or of special operations, 
can be shown so clearly that the time 
of personal teaching can be greatly 
reduced. In some cases ’'slow mo- 
tion" helps greatly. In others some 
form of "animation," as done by 
Bray and Disney, makes clear the 
workings of parts that are not visible 


to the eye. It makes it much clearer 
than even a sectional machine, which 
cannot be operated. 

This method can be used to great 
advantage in training ground crews 
in aviation. As every plane needs 
eight men on the ground, the training 
of the ground crew is a gigantic task 
by the older methods. Pictures can 
.show the handling of planes in and 
out of the hangars. They can show 
just how motors are removed and put 
in place. Slow motion of the sequence 
of operations in disassembly can 
show a large class the routine to be 
followed. The same is true of inspec- 
tion for wear, of defects that warrant 
rejection, and of re assembly of units 
and complete motors. 

Competent instructors will be 
needed to handle special problems 
as they come up. But pictures can 
relieve them of much of the teaching 
routine, and help produce trained 
men in less time. 

When the students start to handle 


the parts or the machines, the pic- 
tures can be run again to refresh any 
lapse of memory. It might even be 
well to use one of the commercial 
projectors which run continuously, 
showing the whole reel at regular in- 
tervals. Such a continuous showing 
would enable any student to sec just 
the point on which he is hazy, and 
possibly save making an error that 
would damage both work and ma- 
chine, in the case of shell turning, or 
similar munitions work. 

Builders of machines to be oper- 
ated by newly-trained men, makers 
of airplane motors and their acces- 
sories, propellers or landing gears 
should find it advisable to have such 
films prepared. The Air Corps could 
use several such films in training the 
ground crew. They might well coop- 
erate with the builders in having suit- 
able films made. 

Pictures alone will not produce 
trained mechanics. But they can help 
instruction more than many realize. 
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How to uso truing tools 

BY H. J. WILLS ENGINEER THE CARBORUNDUM COMPANY 


The forming of fillets and con- 
vex or concave surfaces on the 
face of a grinding wheel re- 
quires considerable care in the 
selection and operation of tools 

SMAi 1 RADII for fornun^ fillet*;, or to 
^ivc the advancing edge of the wheel 
clearance, commonly are formed with 
an abrasive stick dresser If the face 
of a wheel must have a precise convex 
or concave radius a diamond should 
be used in a precision radius truing 
fixture such as those shown in Figs 
17, 18 and 19 It is a good plan, 
when a wheel s sides act too soft, to 
diamond dress the sides of the wheel 
to a depth of several inches, and then 
dress the periphery 

When the same contour must be 
formed repeatedly on wheels, a steel 
profile templet or cam should be 
provided This templet is rigidly 


mounted on the grinder directly op- 
posite the wheel The diamond holder 
pivots on a fulcrum and is firmly held 
in contact with the templet As the 
diamond is traversed across the wheel, 
the templet guides it into the wheel 
face This saves time over hand 
truing and insures that the form al 
ways smII be the same The tool pivot 
bearing must not he too loose, or the 
tool will gouge the wheel and the 
diamond will not follow the cam 
exactly 

Thin edges or sharp corners on the 
grinding ssheel call for sharp dressing 
tools A dull tool will require so 
much pressure to make it penetrate 
the wheel tliat the weak edges arc apt 
to be chipped or broken The cut 
should start at the weakest point and 
if possible, should be taken from the 
extreme periphery toward the arbor 

Many cylindrical grinding jobs, 
whether done between centers or in a 
centerless grinder, involve grinding 
several diameters simultaneously If 
the corners must be sharp, truing re 


quires considerable skill and often 
must be done with special equipment 

One method is to use the offset dia- 
mond holder shown in Fig 20 This 
usually is a drop ’ shaped stone, 
which must be large so that it can be 
hrmly mounted with enough of the 
stone projecting to leach into the cor- 
ner Objections to this method of 
forming sharp corner are that the 
large diamond is excessnely expen- 
sive, the necessary overhang from the 
mounting is a prolific cause of dia- 
mond breakage, the tool cannot be 
turned to maintain a sharp edge, and 
only a few Iruings can be done with 
i single setting of the stone Another 
method is to use an ordinary stone in 
the offset adapter shown in Fig 21. 
With this adapter, the tool can be 
turned to provide sharp edges, but 
the long overhang may cause vibra- 
tion in the tool 

The diamond shown in Fig 22 is 
lapped to cut a riglit angled corner 
It has the advantage that it can be set 
close to the wheel and so obviate vi 
brat ion However, it is an expensive 
tool and is useful Only so long as the 
lapped edges stand up The hardest, 
ancl therefore the most useful, part 
of the stone, tlic skin is lapped away 
in forming the stone by this method 
The adapter shown in Fig 23 permits 
adsantage to be taken of the cleavage 
planes in both of the two directions 
in which the stone may be set 

Since wheels used for snagging and 
fillet grinding should remove mate- 
rial rapidly, it is essential that their 
faces be rough and open The Har 
or Huntington dressci is used It is 
held in a single location until the 
wheel is sufhcicnlly dressed, then 
moved three fourths of the tool sMdth 
and dressing is repeated until the 
wheel face is completely dressed Tru 
mg the face of the wheel slightly con- 
vex will increase its life If the wheel 
IS of too hard a grain or too fine a 
grit for the purpose, corrugate or scr- 
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rate the face by locking the dresser 
disks in scries of patterns, so that 
they cannot rotate as individuals on 
the pin. A rigid dresser support is 
essential in dressing snagging wheels. 

Surface grinding wheels for rough- 
ing may be dressed with a silicon car- 
bide dressing stick mounted with sul- 
phur in a cast-iron holder. This holder 
IS supported by the chuck, while the 
wheel is passed over it at a fair cut. 
If the wheel is to be subsequently used 
for finishing, from 0.003 to 0.005 in. 
stock .should be left on the work. To 
dress the wheel for finishing, use a 
slow traverse and take a light cut with 
a diamond. Since surface grinding 
often is done dry, the dressing also 
should be dry, and plenty of inter- 
missions allowed for cooling. 

Ring and segmental wheels are 
dressed best with a Huntington type 
dresser, provided it is properly sup- 
ported. If a smooth surface is re- 
quired, the precision steel type dresser 
is best. 

When large resinoid-bonded wheels 
have tracks worn in their faces, they 
may be trued to a commercially per- 
fect plane with a Huntington dresser 
held in a bar guide. For dressing 






Pu). 19 — This ]onn-trui)if/ fixture ts adjustable for trui/if/ in a horizontal 
or vertical plane, and has a special gage for setting the diamond on center 


only, the wheel may be held in the 
hand. Double disks which are paral- 
lel to each other must be dressed with 
a double wheel dresser. If possible, 
the disk should be dressed from IIt^ 
center outward in order to allow the 
cuttings to be thrown free of the 
wheel. 

Except for surface grinders, ail 
toolroom wheels are rough formed 
with silicon carbide sticks held in the 
hand. Sharp corners, small radii and 
finish forming is done with a diamond 
tool, held in an adjustable mount. 


such as shown in Figs. 17, 18 and 
19, or with a hand-heltl tool. 

For the run of cylindrical grinding 
jobs, the wheel may be dressed satis- 
factorily for roughing by passing a 
diamond rapidly across the face with 
a tool feed of not more than 0.001 in. 
One pass usually will be enough. If 
the same wheel is to be used for fin- 
ishing, make one pass at rapid tra- 
verse with a tool feed of 0.0001 to 
0.00015 in. for a soft wheel. If the 
wheel is hard a feed of 0.0005 in. 
may be used. Then reduce the tra- 


Tig. hS — Tor some contour-truing 
operations, this type of diamond 
holder is of advantage 


verse by a half and make one or two 
passes with a feed of 0.0003 to 
0.0005 in. Repeat without dresser 
feed to remove any high spots. 

With this method of truing, threads 
may appear on the first few pieces 
ground, but tlic cutting action of the 
wheel will be rapid and the hnisli 
good. If only one piece is to be 
ground, or if it is necc.ssary to have a 
hue finish on all pieces in a lot, this 
dressing procedure should be fol- 
lowed by several passes at diminishing 
feeds and traverse. This will reduce 
the cutting action of the wheel, which 
must be compensated for by adjusting 
the wheel feed when grinding. 

If a wheel loads when taking a 
roughing cut, the bond may be broken 
down by serrating the face by deep 
diamond cuts at a very rapid traverse. 

While many cylindrical grinding 
wheels may be dressed inexpensively 
with an abrasive wheel dressing tool, 
diamonds are recommended. 

Since some chilled iron rolls need 
not have a high quality surface, dia- 
mond expense can be saved by dress- 
ing with an abrasive wheel, or steel 
tool. If a better finish is required, 
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iron and dull grains may be removed 
with a star dresser and a diamond can 
be used for giving the final finish. 
This saves diamond cost, but does not 
reduce dressing time. 

Hardened steel and chilled iron 
rolls which are to be used for cold 
rolling must be ground to close tol- 
erances and given fine surfaces and 
finishes. The grinding wheels must 
be dressed carefully and skilfully with 
diamonds. While no special precau- 
tions or methods are called for, it is 
important that the edges of the wheel 
be rounded before and after dressing, 
using either a hand stone or forming 
tool for all finishing cuts, regardless 
of wheel fineness. Very fine grind- 
ing, such as is required on cold strip 
rolls, often may be improved by tak- 
ing a sliglit truing cut on the wheel 
sides for a distance of J in. before 
rounding the edges. 

Since crankshaft finishing usually 
is done by lapping, the quality of the 
grinding is a matter of dimensional 
rather than surface perfection. There- 
fore, the wheels may be dressed and 
trued satisfactorily with an abrasive 
wheel tool. It is, however, necessary 
to true the grinding wheel sides and 
radii with a diamond or abrasive stick. 

Jn shops where high production of 
crankshafts is more important than 
tool costs, the diamond rather than 
ihc abrasive wheel dresser should be 
used, even for roughing cuts. Rough- 


ing cuts usually require only one tru- 
ing with the diamond at a coarse feed 
and rapid traverse. The sides and 
radii of the wheel are trued when nec- 
essary. Finishing wheels call for 
more care and skill. The wheel sides 
are first trued to a gage with a sharp 
diamond. A dull diamond will pro- 
duce a cutting surface that is apt to 
burn or check the crank side-walls. 
It is desirable to use a duller diamond 
on the wheel face, or to take a greater 
number of passes wdth a sharp dia- 
mond without feed in order to avoid 
dressing marks on the work. The 
diamond is passed across the face at 
a slow traverse, with about 0.001 in. 
feed. For "cutting back" to restore 
ladii, it is economical to use a steel 
or abrasive wheel tool first and then 
finish with a diamond. 

Keep Diamonds Cool 

Cincinnati centerless grinders come 
equipped with truing fixtures for cor- 
rectly truing and dressing both the 
grinding and regulating wheels. 
There are several points to keep in 
mind when using these fixtures due 
to the difference between centerless 
and center type grinding machines. 

When dressing wheels for center- 
less grinders, it is not sufficient to de- 
pend upon the spray from the wheel 
for cooling the diamond. Keep a 
stream of water playing on the dia- 
mond. It sometimes is overlooked 


that the position of the diamond is 
the reverse of that in center-type 
grinders. It is set in back of the 
wheel. Therefore, to prevent the 
stone from gouging the wheel, it 
must be canted wards, instead of 
down as in center-type machines. 

Internal grinding wheels are usu- 
ally dressed and trued with a diamond 
tool. However, the rough truing may 
be done with a silicon carbide dress- 
ing stick, and tlie final truing with 
a sharp diamond at a rapid traverse 
and light feed. 

As an internal grinding wheel de- 
creases in diameter through wear, the 
wheel action changes noticeably, due 
to the changed surface speed and arc 
of contact with the work. If a fixed 
diamond is adjusted to dress at the 
wheel center line, the wheel will be 
reduced the same ilistancc from the 
center line of the workhead with no 
provision lor compensating for the 
constantly changing wheel action. 
Therefore the position of the diamond 
must he changed constantly as the 
wheel gets smaller. This must be 
determined largely by trial as no set 
rule can be made to fit all conditions. 
Dressing on the center line will cause 
succeeding pieces of work to he 
ground smaller in the hole. On the 
other hand, if the dressing is too high 
or low, Ihey will be ground larger. 
This is imporlanl in "Sizematic" and 
similar internal grinders. Unusual 
conditions should he taken up with 
the manufarliircr of such machines 
in each case in order lo get his recom- 
mendations. 


Rounded Threads 

TO siT.URT greater strength and 
longer fatigue life in threaded parts 
used in avialion engines and other 
fittings, the rounded top and bottom 
idea is being seriously discussed by 
the aircraft engine division of the 
SAF standards committee. Joseph 
Whitworth knew the advantages of 
the round top and bottom, but as it 
seemed unnecessary at that time, the 
flat top and bottom proposed by 
William Sellers was adopted. 

This was a great improvement on 
the old V-thread and has been satis- 
factory for a great majority of work. 
It is easier to make than the round 
top and bottom and still has its 
place. 

T‘he demands for the utmost safety 
are likely to lead to the abolition of 
all corners in thread form for air- 
craft and similar uses. The radius 
will probably not conform to the 
Whitworth, but the idea is growing. 



Pity 2(} — A "drop' shaped, expensive diamond is needed in this type 
holder jor truing sharp corners. Pig. 21 — An ordiyiary stone ca-ii he 
mounted in an offset adapter for truing sharp corners. With this arrange- 
ment the diamond can be turned to provide sharp edges. Fig. 22 — The 
diamond used in this set-up for truing .sharp corners is lapped to shape. 
It can be used only so long as the lapped edges stand up. Pig. 23- — This 
adapter permits setting the diamond in tiuo positions 
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IDEAS FROM PRACTICAL MEN 


Testing Alignment nf Tailstock Spindles 

By J. DAVIES 

The alignment of the tailstock spindle with the 
live spindle should be checked, especially before 
undertaking reaming operations on a lathe. The 
pivoted two-piece alignment device A described by 
J. H. Moore {AM — Vol. 84, page ^08), does not 
seem very practical for this purpose. For instance, if 
the head and tailstock centers were the same height 
but the tailstock a little off center laterally, and Mr. 
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The device in Fig. 1 for aligning lathe centers 
may 7iot indicate centers oul-of-line laterally hut 
in alignment 7'ertically, unless it is rotated. A 
suggested improvement is shoicn in Fig. Z 

Moore’s tool placed in the tailstock, as in Fig. 1, 
there would be no movement of the movable piece 
as shown by the dashed lines, since it can only 
move in one direction. To overcome this, the tool 
would have to be turned around in the tailstock to 
different positions. A suggested improvement is 
shown in Fig. 2; this consists of two pieces of stock 
turned exactly alike, one to fit the tailstock, and the 
other the headstock, with a sliding collar to pass 
over the parallel parts as suggested by Mr. Moore. 

Finger Feed for Blanking Dies 

By H. R, HAGtMAN 

The finger feed for blanking dies, described by 
Henry W. Falstrom (AM — Vol. 84, page 664) 
hinges in the punch holder or punch plate, and drops 
back from its own weight during the upstroke of the 


punch. The drawing of the finger feed fails to .show 
why the feed fitted for a in. stroke cannot be used 
in a press with a 2 in. stroke or greater. 

It would seem that if a positive stop were placed 
in the punch plate so as to prevent the finger dropping 
too far backward, the punch holder with its assem- 
bled parts could be raised to any height and the feed 
would start functioning when it was lowered to its 
operating position. 

If such is not the case, a description of a simpler 
type of finger feed which will operate in presses of 
various strokes can be found on page 13 of "Die 
Design and Diemaking Practice," Industrial Press. 

Rapid Assembly of Pios in Small Shafts 

By GEORGE WILSON 

The illustrated jig js used to assemble i by ^ in. 
pins in in. diameter shafts with a drive fit. The pins 
are sheared to length and are not finished on the ends. 
They arc dropped into chute A, which is a straight 
sided trough having the same inside diameter as the 
mouth of the funnel in the guide block B, about in. 
The guide hole C is about 0.010 in. larger than 
the pin. 

The operator places the rod in the V-block D with 
the pin end of the rod against the stop pin £. He lo- 
cates the hole in the shaft, which is slightly chamfered, 
under that in the guide block by judgment; with a 
pin resting on the rod, it is quite easy to align the 
hole. To facilitate this, the guide block D, is bevelled 
away almost to the guide hole as at G. The pins slide 
into the guide blcKk with no trouble from lodging 
crosswise. 

To assemble these pins with a hammer and V-block, 
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was found impractical, since the pins arc too short to 
hold between the fingers. With this jig, it was not 
found possible to use any sort of aligning device for 
the holes in the work and fixture, that is, for aligning 
them circumferentially. But an operator can judge 
such alignment quite readily. Production with the jig 
is 750 pieces per hour. 


Spring Winding Tuul Controls Lead and Tension 

By MAX O. HAAS 

When winding a spring on a lathe arbor, it is often 
difficult to control the lead of the spring and the ten- 
sion of the wire. The illustrated holder was designed 
to control these factors. 

It consists of a flat piece of tool steel in. thick, 



O/’fV/- or closcd-coil sprimjs can be wound on an 
arbor in a lathe with this tool, which is desif/ned 
to control the tension of the wire and (he lead oj 
the spri}\<i over wide ranges 

^ in. wide and 6 in. long; the tool shown is for wire 
smaller than | in. One end is shaped to fit a file 
handle. The other end is left square and has five J-in. 
holes drilled through it; they are chamfered on both 
sides. Holes Nos. 1 and 2 nearest the end are for 
feeding the wire and governing the lead, while holes 
Nos. 3, 4 and 5 are for controlling the tension of 
the wire. 

The diameter of the spring is determined by the 
size of the wire or arbor over which the spring is 
wound; however, by increasing the tension of the 
spring wire, a smaller size spring will result. The 
reverse is true if the tension is decreased. For low 
tension, feed the wire through hole No. 5 from under- 
neath. Use hole No. 4 for lighter wire; for higher 
tension feed through holes Nos. 4 or 3. Then feed the 
wire down through holes Nos. 2 or 1 according to 
the kind of lead in the spring. For close winding, feed 
through hole No. 2. Very fine wire may have to be 
looped through three holes in order to build up 
enough tension. 

When winding closed-coil springs, let the tool ride 


on top the already wound part as at A and hold it at 
an angle against the spring, as at B. Pressure against 
the arbor and parallel with the tool will determine the 
stiffness of the spring. 

Open-coil springs are wound by letting the tool ride 
directly on the arbor against the last wound coil of the 
spring as at C. The finest lead is obtained by feeding 
the wire through hole No. 1. The next finest by using 
the tool upside down and feeding through hole No. 2. 
Using hole No. 2 from the other side or hole No. 1 
upside down will give even greater leads. In between 
these the lead may be governed by the angle at which 
the tool is held as at D and E. With the tool held 
parallel with the coils, the lead will be smallest, while 
holding the tool at right angles with the arbor, or 
even beyond that, will increase the lead of the spring. 
Thus, one tool can be used for a variety of leads. The 
principle can be applied to all sizes of wire. 

The wire is started by placing it in a hole drilled 
through the arbor and clamping it between the arbor 
and one of the chuck jaws. 


Correct Layout for Second-Operation Dies 

By A. D. MUNDY 

One of the common mistakes which occur in laying 
out dies for sevond-operation work is the placing of 
the die on the die shoe parallel with the front of the 
shoe. Before laying out a die for this class of work, 
pick up the piece and try to place it in the nest BB 
as shown in Fig. 1 ; then try the .same pieie in the 



FIG. 2 


J'or convenient operation, second-operation die 
should be placed on the die shoe as shown in Eig. 
2, instead of parallel with the front of the shoe as 
shown in Fig. 1 
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nest as shown in Fig. 2, It is obvious that Fig. 2 is 
much easier as it is so located that the operator’s arm 
in its natuial position falls in line with the nest. One 
of the best proofs of this is that after an operator has 
used a die laid out like Fig. 2, he will ask to have 
dies which are laid out like Fig. 1 set up at an angle 
on the bed plate of the press for more convenient 
handling of the work. 


Drill Chuck Attachment for Spacing Holes 

By EDWIN N. OLSON 

Toolmakers are often rec|uircd to drill accurately 
spared holes on a drill press and while various 
methods arc used I find that the illustrated drill chuck 
atlachinent is very useful. A piece of tool steel A is 
made to the dimensions shown in the drawing. The 
hlistcr-head screw A must be a diameter smaller than 


Disk gaqe B 

A 



Holes qin be spaced and drilled accurately with 
this drill-chuck attachfricnt, which includes a disk 
gage held in place by a filister-head screw. After 
the first hole has been drilled, the next hole can 
be located "vith the aid of micrometers 

the hole of the disk gage B so that the gage can be 
made to run true in the chuck. Toolmakers have access 
to micrometer disk gages which can be used for this 
purpose. 

Assuming that the first hole has already been drilled 
we now proceed to make adjustments for other holes. 
After the chuck attachment has been made to run 
perfectly true in the drill chuck and filistcr screw has 
been tightened against gage, calculate the proper dis- 
tance for the next hole, using micrometens. After all 
is set, affix job firmly to drill press table, center drill, 
drill and ream the hole. 

This method will give surprisingly good re.sults 
and will not be of the hit and miss type when trying 
to follow a layout or even heighth gage lines. There 
must be sufficient clearance between the screw and 
the hole in the disk gage so that disk will be allowed 
to "float” to its perfect running position. Using tool 
steel, this attachment can be hardened and be of 
service for many years. 


Easily Loaded Hand-Milling Fixture 

By F. 5CRIBFR 

A hand -milling machine a fixture having a clamp- 
ing feature that holds the work by hand while the 
milling operation is performed is illustrated. The 
clamping device is constructed so that the clamping 
units can be swung clear of the fixture while the 
work is put in place. 

The work indicated at X has raised lugs at both 
ends while the central portion is rectangular as 
shown in section. The function of the clamp A is to 
pivot about pin B as a fulcrum and to bind the work 
by means of the fini.shed portion C when the clamp is 
in the down position as shown by the dot and dash 
lines at / 

The base D of the fixture is grooved to receive the 
work at K, and at E is a pin passing through two 
raised bosses having a space between them. An open- 
ended lever E hooks around this pin while the oper- 
ator takes hold of the handle at G. Connecting the 
hand lever and the clamp A is a link H attached at L 
by means of two pins. 

In the position shown, the operator holds down 
handle G, thereby bringing down clamp A and hold- 
ing the work in place while he moves the tabic 
traversing lever of tlie hand-milling machine to 
make a light cut on the end of the work. 

After completing Ihc cut it is only necessary for 



permits the clamping unit to be swung clear of the 
fixture while ihc Tvork is put in place 

the operator to pull back hand lever F clear of the 
pin E when the entire clamping arrangement can be 
pulled back clear of the fixture, about pin B as a 
center, so that the w^ork X may be removed without 
interference from any part of the fixture. 

When the work is put in position on the fixture 
the hand lever is pushed forward to tlie left, thereby 
throwing the clamp over the work, while with the same 
action the handle is hooked under pin E so that press- 
ing down on the handle clamps the work. It is neces- 
sary to hold tlie lever down to clamp the work during 
the entire time the milling cutter is in contact with 
the work; the leverage and recessed base holds the 
piece firmly during the short cut. 


96B 


AMERICAN MACHINIST 






IT IS NO LONGER Np:ws that the United States army has adopted a new shoulder arm, 
officially the U. S. 30R Ml, but popularly known as the Garand after its toolmaker- 
inventor John C. Garand, a civilian employee of the Springfield Armory. What is news 
is that production of the weapons at Springfield Armory is proceeding satisfactorily with 
the objective of 1,000 a day early in 1941. 

Thanks to Mr. Garand’s years of painstaking development, the U. S. doughboy will 
be equipped with a rifle that has no bolt action requiring manual operation. He will be 
able to fire eight aimed shots without taking his eye off the target, and his average firing 
rate will be some 2^^ times faster than with the old Springfield. All the soldier has to do 
is to squeeze the trigger for each shot since the rifle’s action is semi-automatic. Its light 
recoil or “kick” is another feature that facilitates his aim. 

The first Garands were literally hand-made. It took Mr. Garand and eighteen 
toolmakers about two years to turn out the initial lot of 80. Then larger i|uantities were 
manufactured on the Armory’s old equipment that had formerly been used for making 
the Springfield rifle. 

Since then great strides have been made in putting the rifle into mass production, 
both at the Armory and in plants of private manufacturers working under government 
orders. This story will show how the best thought of the Armory personnel, machine 
tool builders and small tool suppliers has gone into the 1,500 separate operations required 
to make a Garand rifle. 

Only two years ago, Springfield Armory was struggling along with antiquated equip- 
ment. L'ew machines had been acquired since the World War, many were of Spanish- 
American War vintage and a few units dated back to Civil War days. An article pub- 
lished early last year (TM — Vol. 83, page 48a) showed that, at that time, three quarters 
of the equipment in Springfield Armory was over twenty years old. 

Today all this is changed. Modern machines hum away on Garand rifle parts using 
modern cutting tools, multiple cuts and the many other developments in mass production 
that the machine tool industry has been able to devise. In fact, the Armory has pioneered 
many methods in advance of those found in private practice. 

For instance, its application of surface broaching to light parts is outstanding. It 

00 

has also adopted drawn steel bars of special shape for many rifle parts, thus avoiding 
literally dozens of machining operations. It has utilized precision coining in the manu- 
facture of certain components which were formerly machined all over at considerable 
expense. And it has applied the principles of progressive automatic die work to some 
of its sheet metal parts. 

Probably no industry has been so steeped in tradition as that of rifle manufacture. 
The rifle is said to be the first product to use interchangeable manufacture; but having 
been the subject of this early advance in manufacturing technique, the old methods per- 
sisted until the current revolutionary changes were put to use. Until recently rifle parts 
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Rough operations on the Garand nfic barrel 
are performed in a J^ay aulomatie laihe. 
Here five tools are taking a longitudinal eut 
at the front of the machine, while two tools 
are used on the haekfest fo) shouldering 
and chamfering 


practically without exception were made by a 
tedious succession of single machine cuts sup- 
plemented by hand operations. The contrast 
with present methods makes the new set-up all 
the more dramatic. 

The Garand rifle has some 72 parts; since 
the machine operations on these parts range 
from I to over a 100, it would take a good- 
si/ed volume to describe them all in detail. In 
order to exemplify the methods employed, cer- 
tain of the rifle parts have been selected for de- 
scription; these reflect the wide variety of 


work used in rifle manufacture and shoAV some 
of the methods developed at Springfield. The 
parts chosen for such description are the bar- 
rel, the rear sight base, the follow^er slide, the 
safety and the front hand guard ferrule. 

The barrel is made from chromium-molyb- 
denum steel (SAE 4150) heat-treated at the 
supplier’s plant to 269-311 Brinell hardness. 
This steel is selected for good strength at 
moderately high temperatures; also even 
though of high strength, it has reasonably 
good machining properties. 
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OPERATION SHEET — Rifle Barrel. lV4-in. dia. steel. SAE 4150 


Grind spols lor Brinell improision. 

Make and record Brinell impresiion (269 lo 311). 

Cut to working length 24.200 — 0.010 in. and center endi. 

Stamp Block mark on end of stock opposite Brinell mark; 
end with slock mark to be mussle end. 

Spin on rolls and straighten stock to max. runout 1/32 in. 
2 V 2 In. from end of barrel, opposite stock marked end, 
grind rest spot. 

B In. from end of barrel (opposite end lo center rest spot) 
grind two roll rest spots. 

Turn muzzle end 0.B95 — 0.020 in. tapered to 1.00 --0.020 
in. at end of cut shoulder of which is 6^/* — ^'a In. from 
breech end; chamfer muzzle. 

Turn end opposite to slock mark lo 1.355 — 0.01 in.: from 
in. H. to 0.B75 — 0.010 dia.; turn 0.B75 — 0.010 dia. 
straight lo 10.237 in. — 0.020 in. from breech end; chamfer 
breach end. 

Spin on centers and straighten lo max. runout of 1/64 in. 

Inspect 100% (Magnaflux) (alter rough turn operation for 
imperfections in slock construction). 

Ream bore to 0.295 “f 0.001 in. (Start reamer at breech). 

C'sink both ends simultaneously 0.250 — 0.0075 over 0.375 
in. ball in muzzle end, c'sink to end of barrel and 0.250 
— 0.0075 over 0.375 in. ball in breech end, c'sink to end 
of barrel. 

Spot grind, rest spot for back roll rest 9 3/16 in. from 
muzzle end. 

Turn laper from 0.6751-0.005 in. muzzle end lo 0.950-0.01 in. 
located 6* a — 1/16 in. from breech end (To remove sur- 
plus stock only). 

Wash. 

Line siralghlen bore. 

Spol grind rest spot. 

Turn major thread dia. rough (breech end) 0.985 — 0.005 
in. square gage lenon shoulder and 0.975 — 0.003 In. 
dia, al 1.130 — 0.005 in. dia. shoulder; turn muzzle end 
0.625 — 0.005 in dia. 

Line siraighlen. 

Spot grind muzzle end, rear of gas cyl. bearing 0.599 — 0.005 
in. dia. 

Turn tapef seclions from 0.637 — 0.005 in. dia. located 
17.400 in. from breech end thread shoulder to 0.700 — 
0.016 in. dia. at lower band bearing, and 0.770 — 0.005 
In. at lower band bearing location up to and including 
it V 4 in. radius. 

Line siralghlen. 

Turn muzzle end 0.540 — 0.005 in. and 0.5613 — 0.0054 in. 
malor thread dia.; form groove. 

Burr bore on muzzle and breech end of barrel lo permit free 
entrance for centers. 


An operation sheet is given for the rifle 
barrel. It will be noted, that the number of 
steps is relatively great; this is because ol the 
need at all times of maintaining a uniform 
wall thickness. The rough barrel forging 
weighs approximately eight pounds while the 
finished part weighs only 2^ pounds. As is 
well known, the removal of any great amount 
of metal from a long, slender piece of this 
kind tends to distort it. For this reason, 
frequent straightening operations are required 
so that when the next step it taken in machin- 


Chomier 30° angle on both sides of 9/16-32 P. thd. and 
form 45° angle on end of gas cyl. bearing. 

Finish lace gas cylinder lock seal and shoulder of thread. 
Grind breech end to 1.115 — 0.001 in. dia. (rough). 

Mill thread on breech end and lenon dia., lopping nob lo 
produce no larger than 0.972 in. major dia. of thread, 
0.917 — 0.002 in. tenon dia., and 0.913 — 0.005 in. dia. 
Form mill lop (rough and finish) two at a time. 

Wazh. 

Stamp slock mark and piecemark on slock. 

Line straighlen. 

Grind lower band bearing 0.726 — 0.002 in. dia. 

Mill rear hand guard grooves (R & L). 

Ring siraighlen. 

Spot grind 0.628 — 0.005 in. dia. 

Grind muzzle end (finish) 0.514 — 0.002 in. dia. 

Finish grind breech end 1.100 — 0.001 in. dia. 

Grind 1 + Va in. radius. 

Grind gas cylinder bearing 0.660 — 0.001 in. dia. 

Mill three cuts for gas cylinder splines, symmetrical and 
concentric. 

Reom chamber (rough) and c'sink breech end 45° lo remove 
surplus stock on breech end of barrel. 

Wash. 

Rough and finish ramp including 0.01 R -|~ 0.01 in. 

Ream bore 0.298 + 0.001 in. dia. (Cut ream oper.) Start 
reamer at breech end. 

Wash. 

Ring straighlen. 

Ream bore (finish) 0.300 +0.001 in. 

Wash. 

Rifle bore (hook cut). 

Ream chamber (finish) (Cut reamers only used). 

Wash. 

Broach lower band pin retaining slot. 

Form 0.035 + 0.005 R at intersection of ramp and chamber. 
Form 0.020 R 4 0.005 in. al mouth ol ramp. 

Mill bullet nose clearance cuts. 

Cut thread muzzle end. 

C'sink, face and chamfer muzzle end of barrel lo finished 
length 23.310 — 0.01 in. 

Hone chamber. 

Wash. 

Mark manufaclurer's initials, month ol year and year ol 
manufacture. 


In^, the wall tliickness will remain uniform. 

There are two general methods employed at 
Springfield Armory for inspecting and cor- 
recting bore straightness: the line metliod and 
the ring method. The line method is quicker 
but can be used only before the bore is rifled. 
The ring method can be used before or after 
rifling; it is somewhat slower, requires greater 
skill but is extremely accurate. 

In the line method, the inspector holds the 
barrel in a screw jack and sights through the 
bore at a straight line scribed on a ground 
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This IS the cf\d of an Ex-Ccll-O barrel rifling machine 
ivbicli controls the radial speed of the cutters. The cutter 
bar rj rotated while a fired soiket holds stationary a nut 
at the end of the bar, thus netting up a tapered pm 
which pushes tin cutters outward. The helual molion 
of the bills IS controlled by prciision guide sirczvs at 
the opposite end of the niaditne 




\ 


The top of the barrd is form nulled in this 
double fixture u\mg an ci]uali::in(j damp 
on a Brozen (7 Shai pe milling imuhim 


glass window some 20 ft. away. With his 
eye slightly abo\e the center of the bore, he 
looks downward to see the reflection of this 
line in the bore’s reamed surface. If the bore 
is straight, the line looks like two converging 
railroad tracks running about half the length 
of the barrel. A long curve indicates a 
gradual bend in the bore. A short kink indi- 
cates a sharp bend. The barrel is revolved 
and inspected from both the mu/.zle and the 
breech end. When the curves or kinks appear, 
they are removed by applying the jackscrew. 
Where to apply pressure and how much is a 
matter of experience. 

In the ring test a painted glass cap, upon 
which a ring has been scribed to let the light 
through, is placed over the end of the bore. 
The light is reflected again and again to form 
a series of rings along half the length of the 
barrel, magnifying any irregularities. Out of 
roundness or lack of concentricity in the 


rings means that the bore is bowed or kinked. 
The barrel is rotated on rollers and inspected 
from both ends. Straightening is done uith 
a copper hammer. Again the inspector has to 
learn where to hit and how hard. 

Both line and ring tests have a high degree 
of accuracy and are repeated in the course of 
barrel manufacture to prevent variation in 
wall thickness. Otherwise a “walking” barrel 
will result; that is, the heating of the barrel 
when fired will result in uneven expansion, 
causing the barrel to “walk off” the target. 

While many of the rifle barrel operations 
are familiar in machine shop practice, they 
represent a departure from older methods of 
making these parts. For instance, turning is 
now done on automatic lathes of the Fay type. 
In the first rough turning operation which 
takes cuts on the muzzle end, five turning tools 
are used at the front of the machine while 
tw^o additional tools are used at the back for 
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Because of the fact that rifle reaiiuny is a intical and 
(lehratc operaiiou, the cutting edges of the tools inu\t 
he lapped. These iwo fixtures, one for the outer radius 
and one for the ( utter face are used to hold tin sc tools 
while lapping 



facing a shoulder and chamfering the rnuz/lc. 
Cemented carbide tools have been found to 
speed production. 

It will be noted, too, that after the barrel 
has been rough machined at both ends a lOU 
per cent Magnaflux inspection is used. The 
employment of this magnetic method of test- 
ing so early in the process shows up any flaws 
before a large amount of work has been done 
on the barrel. 

More specialized are the operations for 
drilling, reaming and rifling the bore, tor 
drilling a hollow, single-fluted drill is used 
which consists of a high-speed steel tip welded 
to formed seamless tubing. Coolant forced 
through the drill keeps down the temperature 
at the tip and washes the chips out of the bore. 
The barrel is rotated while the drill is fed 
from the breech end. Size is held to plus 
0.0015 in. 

Reaming is done in two steps. A newly 


designed vertical machine in which the tools 
are rotated while the barrels are fed upward 
over them, performs the rough rearTiing, This 
machine has twelve spindles each of which is 
independently push-button controlled. The 
feed is hydraulic. 

After rough reaming, both ends of the bar- 
rel are countersunk to provide new centers. 
The depth of countersink is checked by 
measurement over ^s-in, steel balls. 

Finish reaming and rifling are done in 
horizontal machines. For these operations 
particular attention is paid tn tool sharpening. 
The reamer, for instance, is ground dry on a 
standard tool and cutter grinder with a grit 
wheel. Then without changing (he set-up, 
a new extremely fine grit wheel with a shellac 
bond is used, to remove 0.00 l-in, of metal 
at the rate of 0.0002 in. per pass. The next 
step is to lap with oil and a fine lapping powder 
by hand using a piece of old gun barrel. 
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Finally the reamer is honed using triangular 
sticks of fine India or silicon carbide. 

Hooked cutters arc now used entirely for 
rifling at the Springfield Armory. These arc 
somewhat sturdier and give increased produc- 
tion over the older feather-edged cutters. 
They must be accurately ground and stoned if 
they are to give the smoothly finished grooves 
which arc so essential. These cutters are 
sharpened by a method closely paralleling that 
used for the reamer. For the hand honing 
operation, special fixtures arc used. While 
held in a bar, such as used in the rifling ma- 
chine, the cutters are rotated under the honing 
stone to give a smooth finish to the outside 
radius. A second fixture holds the ciitter at 
the correct angle while the stone is worked 
back and forth to finish sharpen the face. Cut- 
ting angles arc important. 

Since rifling is done only in one direction, a 
special device is used to withdraw the cutters 
into the bar at the end of the cutting stroke. 
At the opposite end of the stroke, the cutter 
bar strikes a stop which again expands the 
cutters into operating position. In addition 
a nut at the end of the bar enters a recess 
which rotates a tapered plug to increase the 
depth of cut. This feed of the cutters is 
done at every other stroke of the rifling tool. 


The rifling grooves have a depth of 0.004 In. 
and a twist of one turn in ten inches or ap- 
proximately two turns in the length of the 
barrel. Pratt & Whitney and Ex-Cell-O 
rifling machines are used. 

Bore and grooves must be absolutely smooth 
and within a tolerance of 0.001 In. Dimen- 
sions of both are inspected at every inch along 
the length of tlie barrel by means ol star gages. 
These gages have expanding fingers which 
give readings on a vernier micrometer at the 
end of a long rod. It has been found at 
Springfield Armory that it is advisable to add 
a spring to tlic star gage to give uniform 
pressure when expanding the measuring points, 
thus eliminating variations caused by the in- 
spector’s touch. 

Another set of operations that calls for care 
Is the chambering oi the breech end. These 
operations are done in a machine with a verti- 
cal turret having a series of nine tools. Rough 
boring and reaming are done prior to the 
rcamifig of the bore while finisli chamber 
reaming is done afterward. The reason for 
such care In these operations is that the sur- 
faces so formed provide the bullet seat. 
Tolerances must be held close to seal the 
cartridge against the force of the explosive 
gases and at the same time to permit free 


TJic si::e and position oj gas cylinder 
splines must be held within close 
limits. They arc checked on this 
fixture with tziio dial indicators. The 
one at the Icjt comiects zvitJi two ex- 
panding co7itact points zvhich reg- 
i.\tci the width oj the groove zuhilc 
that at the right measures the depth 
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ejection of the bullet after the rifle is fired. 

Jigs and fixtures have been devised on prac- 
tically all the other operations on the Garand 
rifle barrel. They include devices for form 
milling the top of the barrel, straddle milling 
the rear hand guard slots, cutting the gas 
cylinder splines and milling the bullet nose 
clearance. Each of these fixtures has been 
designed to facilitate production by using 
multiple set-ups, quick-clamping arrangements 
or special indexing devices. 

For form milling the top, barrels are set 
up tuo at a time in a fixture. They are sup- 
ported in adjustable V-slots at either end ami 
clamped by equalizing straps. 

Roller toggles arc used to clamp the barrel 
for milling the rear liandguard slots. Here 
again a double fixture is used with the work 
held against V-blocks by means of pivoted 


clamps The clamping screws swing upward 
for quick release. 

Each barrel has three ga<i-cylindcr spline 
slots which must be accurate as to size and 
position. In a triple fixture, three barrels are 
indexed simultaneously by means of inter- 
meshed gears and located by separate tapered 
lugs, 'i'he work is mounted on its centers. 

lo cut the bullet-nose clearance in the 
breech end, a special milling machine fixture 
IS provided. By means of a rotary clanqiing 
sleeve, the work may be locked or rotated 
while the cut is in process. In this set-up the 
breech end is milled away for approximately 
I lO-deg., and a small notch is cut in addition. 

Naturally, cleanliness is essential to insure 
precision throughout the various operations 
performed on the barrel. It will be noted 
from the operation sheet that the barrel passes 


Ol'cmtioiis (III the sajtiy luivc Jh'ch 
reduced from ii undlipUcity of iiiiHiiig 
Olid profilinei operolioiis lo llie simple 
scijuciuc illustraled. Maeliiniiig has 
i/iven Li'oy lo preeision foyging, coin- 
ing. trimming oiid shoving 





The barrel chamber consists of the 
surfaces that scat the cartridge, seal 
it against the force of cxplo.non and 
still permit free ejection. It is ma- 
chined ill this nwlti-spindled Pratt 
& Whitney machine which cuts and 
reams a number of surfaces which 
must be accurate os to sice and 
relative position 
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through numerous washings. In order to 
facilitate this process, a special set-up has been 
devised. I he barrels are held in wmoden 
racks 100 at a time. The rack is lifted and 
lowered by means of a hydraulic lift througb 
four stations: loading, cleaning, rinsing and 
unloading. The cleaning and rinsing tanks 
contain soda solution and hot water respcc 
tively. The hoist is located in the center of 
these stations and pivots as it lifts the work 
in and out of the tanks. Its use avoids manual 
handling of the barrel during this process. 


Chief interest in the rifle part, known as 
the safety, centers in the fact that its method 
of manufacture has been entirely revolution- 
ized. While this piece is small, its many ir- 
regular contours involve troublesome opera- 
tions when the piece is machined all over. 
Formerly it w^as the practice to hollow-mill 
the 0.197 in. pin and then rough and finish 
mill practically all the other surfaces using 
both form milling and profiling. These steps 
required special fixtures for each operation. 

Now the safety is made without anv machin- 



This set-up is typical of several broachmg oper- 
ations performed on the rear sight base. A 
tzuo-ram Colonial machine is used udth a pair 
of fixtures. That at the left trims the sides of 
the K’Ofkpiece ivliile that at the right cuts the 
radius and the under-cut 


This is the trimming dir used on the safety. 
The zuorkpiece has already been forged to close 
limits before this operation is performed 


OPERATION SHEET— Base. Rear Sight. 
Steel forging, SAE X1340 


Forge from bar at 1950 2200 F. Normalize at 1600 F. Cool 
in air, 

Anneal at 1525 F. Adjust temp, to obtain Bnnell 197-223. 
Straighten and trim cold. 

Broach both ends. 

Broach both sides, and circular cut. 

Broach bottom contour rough. 

Broach lop contour. 

Broach sides at Iront end. 

Drill, step ream, rough and finish hollow mill, rough tap and 
rough mill aperture slot. 

Broach grooves and aperture slot. 

Profile lop and back between ears. 

Profile lop and back radius on ears. 

Finish tap. 
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rhc Kinqsbu} \ dfilhng nnuhnn uKcd on iJic rear ^ighi base lia\ eight 
elutions, f7uo pic(e\ arc ihinkid in each fixture The workpiece travels 
afoiiiid twu ( being rcinnsed after the first r erujlution Auxiliary hydrau- 
lic WO) k ilauips cue used at two stations where heavy cuts are taken 
(note oveihcad cylinders) because of the fezu surfaces available to grip 
the zeo) k sicujily In addition to drilling, this niachine roughs out the 

Circular slot 


ing operations. Instead of being forged to 
machining allowances, the part is made as a 
precision forging. A coining operation brings 
the piece to final thickness including the proper 
dimensions on the pin. Only three other steps 
are required, all press operations, The safety 
is punched to form two holes, trimmed in a 
die and then shaved to its final dimensions. 

A step in the shaving punch used for the 
safety divides the shearing action, while a 
break-up pin cuts the surplus stock. As in 
other press operations, standard die sets arc 
used wherever possible. The safety is made 


of a low carbon chrome-nickel steel, and is 
case-hardened after it leaves the press shop. 

The rear sight base is selected as one of the 
riflle parts to which surface broaching has 
been effectively applied. This includes the 
new circular broaching which performs a 
difficult operation in a minimum time. 

This piece is made from a free cutting 
medium carbon steel forging (SAE X1340). 
The base is odd in shape, involving as it docs 
a number of irregular contours and circular 
grooves. At the same time, since it supports 
the rear sight, it must be machined to a high 
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degree of accuracy. Were it not for the use 
of six broaching operations, each of which cuts 
a series of surfaces, the machining of this part 
would indeed be tedious. 

One of the external broaching operations is 
illustrated. As in many rifle part operations, 
a double-ram machine is used with two fixtures. 
In this particular set-up, one set of broaching 
tools cuts the radius, under-cut and top sur- 
faces while the second set of tools, shown at 
the right, broaclies the sides. In each case the 
piece is held by a clamp in a positioning fixture, 
while the tools operate. One ram ascends 
while the other descends to take the cut. Other 
external broaching operations on this part 
follow the same general method. 

Two additional operations on this part 
deserve special comment. A Kingsbury multi- 
station machine drills, reams, counterbores, 
trepans this piece and mills the slot. Because 
of the fact that this part is small and three 
sides of it have to be machined, there is very 
little area left for locating and clamping. For 
this reason it was found necessary to put on 
auxiliary air clamps at the stations where the 


trepanning or hollow milling operations are 
performed. The air cylinders for these two 
clamps are mounted on a cross-rail which 
reaches across the top of the indexing turret 
as shown in the illustration. 

Each fixture is made to hold two parts as 
the parts are chucked twice. In this way, 
once all the fixtures are loaded, a completed 
part is obtained at each indexing of the turret. 

The circular slot is only roughed out in the 
Kingsbury machine. It is made into a circular 
T-slot by the use of a circular broaching 
operation done on a Krueger machine. The 
circular broaching tool has a final cross-section 
corresponding to the finished dimensions of 
the slot. It has also a S4-deg. gap into 
wdiich the work is inserted in order to start 
the cut. The fixture which holds the work 
is mounted on tw^o slides. One of these 
allows the fixture to be moved to depth; a 
cross-slide is used to position the work relative 
to the center of the cutter. Alter the part is 
clamped, a push on the starting button causes 
the hydraulic circuit to advance the fixture 
against a stop. The cutter then rotates 











This Krueger circular broaching machine 
perjurms a difficult operation in a mini- 
mu ni of time. One pass of the circular 
cutler undercuts the circular T-slot. After 
the piece is clamped in place, a touch on 
the starter button feeds the fixture forward 
hydraulically, holds it during the cutting 
cycle, and returns it to the loading position 


AMERICAN MACHINIST 



through a complete revolution, and the fixture 
is backed away. The cycle is automatic. The 
cutter arbor is fitted with a micro-adjustable 
nut so the broach can be positioned vertically 
relative to the work-piece. The idea for this 
circular broach was worked out by Armory 
engineers with the builders of the equipment. 

Two surfaces on the rear slide base which 
do not lend themselves to broaching are done 
by profiling. One of these steps is illustrated. 
The operation is to machine the radius which 
Jorms the top and back between the cars; at 
the same time the center mark by which the 
sight is set is cut in this surface. The cutter 
is made up of three parts; two circular cutters 
with a saw blade between them to mark the 
center. A ^vorking heatl follows a guide 
spindle in contact with a master cam of the 
correct contour in accordance with conven- 
tional profiling practice. 

Another rifle component in which broaching 
plays an important part is the follower slide. 
But this piece has another point of interest 
in that it is made from cold-drawn chrome- 
nickel steel of special shape (SAE 3115). It 
will be noted that although the part is small, 
its many irregular surfaces would mean a 
multiplicity of operations if the piece had to 
be cut from rectangular stock. Many of these 
steps are eliminated by the use of the special 
cold drawn stock. 

The illustration of the follower slide in 



One of the hvo profile jnilling operations on the 
rear sight base is shmon Juie. In this set-up the 
ladiiis hehueen the hoo side lugs is cut together with 
the sa7V mark for the central position. /Is usual 
in profiling, the cutter spindle jolhnos a guide pm 
in contact with the master contour 






OPERATION SHEET 
Slide, Follower. 

Drawn steel. SAE 3115 


Till’ jolhm'i'r slide i\ one oj scTcntl parts made 
e( onowicail\ by the use of drawn stock oj special 
shape. Since the irregular contours are formed by 
the steel dnrwing die, the balance of the work can 
be done in coinparatn’ely feio broaching and milling 
cuts. It will be noted that the piece as broached 
makes tzoi} oj the fullower slides 


Cut to length 4.962 — O.OlO in. 
Strain relieve lor one hr. at BOO F. 
Blank both sldea. 

Inspect for straightness. 

Broach one side. 

Broach other side. 

Broach bottom contour. 

Mill 54 angle. 

Form mill 20' angle. 
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.*1 dou/f/i -nun Colonial broach- 
ing inaihiiic dois inmh of the 
zvork on the follozvcr .\hdc. Tins 
set-lip u\i\ a suiijlc fixture at 
the left and a double fixture at 
the right to rut \](rface^ in three 
dif e( lions 



\ari()us stages of completion shows the main 
steps. After cutting to length by means of a 
rubber-bonded wheel, the stock is blanked, 
straightened and then broached, first on one 
side, then on the other and finally on the 
bottom. One of the broaching set-ups is 
shown. Here again a double-ram machine 
is employed using two fixtures which hold 
the parts; the ram on the right-hand side, 
carries two broaching tools for the two sider, 
of the workpiece respectively. The fixture 
on this set-up has pivoted clamps operated by 
means of eccentrics. Each piece as broached 
is cut in half to make two components. The 
splitting is done when the 54-deg. angle is 
formed. Another milling machine operation 
cuts the 20-deg, angle which finishes the piece. 

The fixture for this operation holds the 


follower slide while the flat 2r)-deg. surface 
and a radius are cut in it. When the upper 
part of the fixture strikes a stop held on the 
machine frame, it is forced along the base 
against the pressure of a spring. Meanwhile 
a rack acting through a pair of gears rotates 
the workliolder to give the desired motion. 

"J'hc front hand guard ferrule lends itself 
to progressive die work. The machine set-up 
as illustrated, together with a strip of the stock 
up to the point of shearing off, gives a very 
good idea of how this part is made. Although 
it is not part of the rifle proper, the cartridge 
clip is made by a similar set of tools in tJie 
same automatic dicing machine. 

The operations as described above arc typi- 
cal of other manufacturing steps performed 
on other parts. For instance, special drawn 
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This IS Ihc Henry (‘■’r U’riiiht nftjchinc 
on which the front hand </itard fer- 
rule is madi\ /I slinilar sil-uf^ is used 
for stanipinf/ out the carhidijc dips 


The front hand (jaard ferrule is 
made of strip steel sloik in a con- 
tinuous autoniafir dieini) machine 
with the seiiiience of operations as 
slunvn. The use of tins method 
eliminates the many separate steps 
that would otherwise he required 



steel stock is used on the scar, the accelerator 
and the ejector. Coining is used on the trigger, 
the follower arm and the gas cylinder as well 
as the safety. The barrel, of course, is unique. 

Nearly all the parts in the riHe arc heat- 
treated, following final machining. The barrel 
is an exception having been heat-treated in the 
rough. 

The parts are assembled to form the finished 
riHe. While hand operations are used almost 
entirely, the procedure has been improved and 
simplified so as to shorten the number of steps 
and length of time required to put a rifle to- 
gether. 

After inspection the rifle is tested. First it 
is given a proof test which consists of an over- 
load charge subjecting the mechanism to about 
a 50 per cent greater pressure than it will 


receive from the standard cartridge. Then the 
rifle is given a functioning test of 64 rounds 
during which any malfunction is recorded, and 
if present, the rifle is sent back for disassembly, 
inspection and correction of the trouble. 

Following this, the rifle goes to the ballistic 
division in which it is fired for accuracy. "Fhe 
rifle is held on a stand, and after tiircc warm- 
ing shots to heat up the barrel, it is fired at a 
target. 7\t a distance of 100 yds. five shots 
must fall within a 3-in. radius in order to have 
the rifle pass inspection. 

The final test of any weapon is how it stands 
up in the hands of the soldier in the fichl. 
(iarand rifles are now rapidly being put into 
service. Experience received in this way is the 
only good method of proving the merits of 
this weapon. 
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WITH PROPLR TOOLS, unly six operations arc 
necessary to produce both strips needed for a 
piano-type continuous hinge such as now is 
finding considerable application in aircraft 
construction. Some airplane builders are 
making these hinges of aluminum alloy, others 
use stainless steel. For the hinges shown in 
the accompanying illustration, the dimensions 
are the same for each material: thickness, 
0.045 in.; length of hinges, 6 ft. 

Each complete hinge consists of two loop- 
tongued and notched blanks. The tongues 
are 15/32 in. w ide and the mating notches are 
17/32 in. wide. In the finished hinge, the 
tongue loops are joined continuously with a 
0.090 in. diameter pin. These hinges are 
made in four widths (when bf)th strips are 
joined): 1-1/16 in., 1| in., H in., and 2 in. 

Only three press brake operations are re- 
quired to produce each strip : 

F Notching the blank in one stroke pro- 
duces the tongues. 

2. 7'he ends of the tongues are formed or 
coined in one stroke. 

3. Curving the coined ends of the tongues 
in one stroke completes the loops. 

The notching equipment for the first opera- 
tion IS shown in Fig. 1. Here, the top die 
consists of individual cutting punches, mounted 
in a bolster plate. The bottom die, in addi- 
tion to mating die sections, has adjustable 
gages for the different widths of material, and 
finger strippers to remove the work from the 
dies. Outlets in the bolster plate upon which 
the die plate is mounted permit the slugs to 
drop through at the rear of the press brake. 

The forming equipment for coining the 
ends of the tongues in the second operation 
is shown in Fig. 2. The lower die in this 
set-up has interchangeable adjustable gages 
for the different widths. 

The final looping operation on the strip is 
shown on Fig. 3. Here, the coined ends of 
the tongues are curved to complete loops in 
one stroke of the brake. Here again simple 
gages are provided for handling the different 
widths of strip stock. 




Standards of Accuracy for Engine Lathes— I 

Courtesy of the National Maihine Tool TuilderC Assot lattnn 

THt FOLLOWINC, standards of accuracy the National Machine Tool Builders’ m/; toolroom and engine lathes, and 

were drawn up and adopted by the Association The standards give tol- tests by which the tolerances may be 

builders of engine lathes, members of eranccs to which ihe industry is build checked. (1 o he iontniued) 

TMsT HKCOMMEMIKI) STVNI)AIU)S - 

n^KiirtKjm 12 ItJ IH in 20 lo .H> iii 

hithrs I'HKinc lathi's eiiKine hilh«s 



When iisiiifr [)rr('isi(iii 
li'M'l, t)olh ri'Hclings lis 
be \sithiii 0 (U)0> in in 
12 in 


\\ hi‘n iisln^ prri'ision 
li'sel Ih)I1i reHilinirs to 
be NNilhin 0 (KMI'i in in 
12 ill 


When usiii^ preelsion 
le\el, iKith rendin^^h In 
be within O.tKU in in 
12 in 



lint lent ttntfiifiuhndl (hnrtum 


lien usiric iireeisinn 
li'M'i iiIuiiij: bed, iinivi 
rniiin reinlin^ lu be with- 
in 0 000") in in 12 in 


hen U'^in^" preeision 
li“\el iilonijr bed, mu\i- 
ininn lendiiifi In be wilh- 
in 0 IIOO") in in 12 in 


\\ hen iisin^" preeisiem 
li*\el iilnn (4 bed, iimxi- 
iiiiiin lendiii^^ lo be with- 
in 0 001 in in 12 in 



\i(iy (thiffimenl 



Spindle venter rnn-ttnl 



Spindle no'ie run otd 


Mrt\imurn le.idin^^ ulnni^ 
lenirlh nf bed, 0 000") in 
in IH in 


Tut 111 indieiilur reudiiijf, 
0 to 0 0001 in 


Totiil indieiilnr reading, 
0 U> 0 000.1 in 


Mitvinmni ksuIjiii; alon|i 
leniilli nf bed 0 0007") in 
in 10 in 


"lulul indiinlni readincTp 
0 In 0 000") in, 


ToIliI irulnalni reiuliiifi:, 
0 tn 0 000 1 in 


Maxiimirn rending; idoncc 
length nf bed, 0 001 in 
in to in 


TnLul indieutui* renilinn, 
0 t4) 0.0007:» in. 


'I’otid iiidieutnr reading:, 
0 to 0 OOOf) in 



( \ifn actinn of spindle 


To I id indii alor readinj^ 
with iiidiciiloi on rear 
aide of teat plnle, 0 to 
0 0000 in 


Total indieatnr leadirifi: 
with indicator on H'hi 
sid(‘ nf test plule, 0 lo 
0 000') in 


"I’nlal indieulor reading' 
with indicator on rear 
side of test [ilab*, 0 lo 
I) OOOTfi in 
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ARMS ARE PRECISION PRODUCTS 

; ' ... the men who make them will produce them 

faster and better if production and inspection 
measurements are made with fine precision 
tools like this Starrett Vernier Caliper. Sharp, 
clean-cut, easy-reading graduations; firm yet 
smoothly fitting slides; perfect workmanship, 
finish and proper balance — all insure depend- 
able accuracy. 


•1 



PLANES, SHIPS, TANKS START HERE 

In the drafting room, in the tool room, in the 
shop, on the inspection bench — this Starrett 
Universal Bevel Protractor No. 359 has a 


thousand uses. Entire circle graduated to de- 
grees. Fitted with vernier, centralized fine 
adjustment device and acute angle attachment. 


SIDE ARM FOR CRAFTSMEN : 

Symbol of safe, sure accuracy, Starrett Microm- f 
eters are indispensable equipment for every ^ 
skilled craftsman. The complete line of 
Starrett Micrometers includes many models ^ 

designed for aircraft, ordnance and similar | 

exacting work. i; 



KEY TO THE NATION'S TOOL CRIB 

Complete Starrett Catalog No. 26-C lists over 
3500 Precision Tools, Dial Indicators, Steel 
Tapes, Rules, Hacksaws, Ground Flat Stock, 
etc. If you buy tools, be sure you have a copy. 
Write for one. 

THE L. S. STARRETT CO. 

ATHOL, MASSACHUSETTS U. S. A. 
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-HIX’OMML^NDia) SrANDMil^S 

roolrodin 12 t-o 111 in. 20 U) ilO in. 

riiKine lalhea (*ti|?in(* luthos 


Folal in(iii‘al.ur reatliiij; IDlal iridiralc^r rr'aiiin^ Ininl iiuJir'al^^rr roaiiin^'^ 
III Piitl (jf 12-in. ti‘st i>nr. at riul i)f 12-iii. U'sl liar> at i‘iiil of 12-iii. U^st bar, 
0 to 0.0000 in ; at riul of 0 to 0.0000 in ; at nul of 0 to 0.0012.’) in.; at cmkI of 
htiimilo nos(‘, 0 to 0.(X)0.‘l ‘sj)iiull(‘ nosi*, 0 U) 0 0001 sjiiiullc* 0 U) 0.0006 


Spindle toper run-ouf 



ITi^li at rijil of 12-iii. lr*sl Ifitjli id I'lid of 12-iii. I<'>1 IfiAjb lil •“luJ of 12-iii. I.<'8t 

bar, 0 to O.OOOr) in. bar, 0 to 0.0001 in. bar, 0 to 0.001 in 


Ileadsinek (i/a/Air;a‘ri/, rrrhrri/ 



\L mil of J2-in. lf‘sl bai , M riul of 12-iii Irsl liar, M of I2 ln. ti‘st l)ar, 

0 to i 0 000:i in 0 In -r 0 OOO.’i in 0 to f 0 00011 ill. 


ilciuhluck (ilifjnfnent fu^rizonfoJ 



Taiisfuek ^spindle nliffnmenf, }n>ri:(nilol 


Forward at iinl of Forward at laitl of Forward at end of 

Hpiwdh' wbertfl spindle when fidiv i‘\- Hpliuile wlifii full> ex- 
tended, 0 to 0 000.1 in. t< ruled, 0 to 0 000.’» in tended 0 to O.OOOr. in. 



llif(h at eriil of spindle 111^11 at end of spindle HiKli at end of .syrindle 

when fnll)y i‘\lended, 0 wbr'ii fully (‘xlended, 0 wdieii fnll> f*\tended, 0 

to O.OOO.'"! in to 0 OtlOO in. 1o 0 OOF") in. 


TnilsUtck spindle olUjnrnenl, verheol 



Tuilslock taper aliipimenl, horiioniol 


Knil of l2-in. test bar, 0 End of 12-iri. test bar, 0 I'aul f»f 12-in. test bar, 
to ztO OOOr, in. to t 0 0000 in. 0 to rLO.OOlfi in. 
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8 SPINDLES PLUS 


Initial and Pernnanent Accuracy — Sturdy construction for 
the toughest jobs — Open end construction for tooling ac- 
cessibility — Hydraulic chuck operation — Single or double 
index and many other features. 

NEW BRITAIN-GRIDLEY 


MACHINE DIVISION • THE NEW BRITAIN MACHINE CO. 
NEW BRITAIN. CONN. 



: complete line of Chuckers — Four. Sii and Eight Spindles to Wa" Capacu 

iimii luiiKunm'iiiiiiiii'A^ "jiiiiftiiiAiiwiiniTiifjriiSF^^if; 
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Subcontracting Speeds Defense 


UNCLE SAM has cut out for himself the biggest 
peacetime job in his career. He intends to raise, 
train and equip an army of 1,200,000 men and to 
have on hand the equipment for an additional 
800,000 men by April 1, 1942. 

That date sounds like a long way oft, but actu- 
ally it is less than seventeen months distant. To 
start from scratch to produce such a huge supply 
of armaments by then — airplanes, ships, tanks, 
guns, shell — is a task to make the most efficient 
.shop leader cross his fingers hoping there will be 
no slip-up. 

To do that task as quickly as possible is the 
program immediately ahead of industry. If the 
time schedule is to be met, it appears to us that 
two courses are necessary 

First, new plants and new production lines 
must be created and equipped without delay. But 
to say "without delay" doesn’t mean it can be 
done next week or next month. By the nature of 
mass production, tooling up is a tedious and pain- 
ful process. He who expects to see automobiles 
come off the lines today and tanks tomorrow is 
profoundly ignorant of mass production indus- 
tries. As Alfred P. Sloan, Jr., has said, "At the 
best a year is needed between the inception of a 
defense project and production, months more to 
develop the maximum capacity and efficiency." 

Though nothing can stop the Ihiited States 
from out-producing everybody else in the ^\orld 
in short order after things start rolling, there is 
no reason to sit and twiddle our thumbs while 
we watch the new plants going up and the new 
machinery being installed. That brings us to the 
second course to be followed in the speeding up 


of our program for armament manufacture. 

The subcontracting system, the method of 
farming out just as much work as possible, should 
be utilized to the fullest extent. Parts production 
can be distributed through the community and 
the district and the nation. 

In this manner idle or partially active plant 
capacity can immediately be put to maximum use. 
Machine tool and other factory equipment already 
in place can be put to work. More people will be 
employed, payrolls will be spread wider and eco- 
nomic stimulation will be more greatly diffused. 

Some people in Washington figured that in a 
national emergency the thing to do would be 
physically to transfer machinery from an idle 
plant to another company straining to get out 
more production than its capacity could handle. 
How much more sensible, and how much less 
dislocation will occur, if the machinery stays 
where it is and the idle plant is given a sub- 
contract. The same purpose will be accomplished 
more rapidly and more efficiently. 

Subcontracting defense work on a big scale 
already has proved its worth. It has been tried 
successfully in the aircraft industry; Boeing em- 
ploys 360 subcontractors in making the Flying 
Fortress. It has been tried successfully in the 
machine tool industry; one company alone has 72 
outside shops working for it. 

The subcontracting system isn’t a cure-all for 
defense delays. But it is a relatively simple and 
effective way of putting men and machines to 
work for Uncle Sam with the least delay when 
minutes and hours and days are precious. Let’s 
use it to the greatest possible extent. 
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GAGING BUSINESS 

Machine tool production is double that of year ago. Expansion 
of plant capacity is large. Big awards are made of ammunition 
components. Steel consumers reported laying in more tonnage. 


Tooling of existing metal-working 
plants and construction of new facto- 
ries to expedite manufacture of arma- 
ment for the U. S. defense program 
are proceeding at a record pace. 
Meanwhile production is being cjuick- 
ened and employment increased as the 
Army and Navy place orders of un- 
precedented peacetime size and as the 
."iubcontracting work on munitions or- 
ders spreads activitie.s widely through- 
out the metal-working field. 

Machine Tools — The machine tool 
industry is making extraordinary ef- 
forts to speed up production. Already 
output is twice that of a year ago. 
Operations now are on a basis closely 
approaching $500,000,000 a year, or 
five times the annual business nor- 
mally handled. Expansion of plant 
capacity is much greater than sup- 
posed. Today factories arc 50 per 
cent larger than in November, 1939, 
and construction of plant additions 
still is going forward. In one machine 
tool center alone, six companies have 
just completed or arc in the process of 
erecting additions. In several cases 
machine tool builders have enlarged 
floor space materially two or three 
times since the war started. Most of 
the expansion has been privately 
hnanced, though government money 
is involved in a few instances. Steps 
have been taken in Washington to 
clarify preference ratings on defense 
orders most of which have been des- 
ignated as A-1 work. Formation of 
the Machine Tool Prioritie.s Advisory 
Committee insures that essential ma- 
chine tool orders for non-defense in- 
dustries will get priority ratings and 
that British deliveries will not suffer. 

Munitions — The War Department 
continues to make big awards of con- 
tracts for ammunition components 
and for artillery and small arms am- 
munition. Orders for $20,299,459 
for loading artillery ammunition have 
gone to three government-owned 
plants now being built at Wilming- 
ton, 111., Ravenna, Ohio, and Burling- 
ton, Iowa. One of the largest defense 
orders placed in the middle west is 
for $7,614,630 of ammunition com- 
onents to be supplied by Ingersoll 
tecl and Disc Division of Borg- 


Warner. Borg-Warner now has about 
$14,200,000 of defense business, of 
which $4,600,000 covers subcontracts. 
It also is negotiating for new con- 
tracts that may exceed $10,000,000. 
Kedsey-Hayes at Detroit, reported 
making 50-mm. machine guns for the 
British, is said to have been urged by 
the British to double its capacity. 

Steel - The rush of steel buying has 
been further intensified. This is be- 
lieved due to a desire on the part of 
consumers to build up larger stocks in 
anticipation of a possible imposition 
of priorities on defense orders. Mill 
operations continue close to the in- 
dustry’s theoretical capacity, and no 
change is looked for. Actual con- 
sumption is above 90 per cent, despite 
users’ efforts to add to inventories. 

Aircraft Airplane engine produc- 
tion is being accelerated by all three 
major builders. Allison turned out 
2.S6 liquid-cooled engines in October, 
compared with 223 in September and 
6*i in August. The new buildings at 


Allison will be ready in January and 
all machinery for a big expansion pro- 
gram will be installed by next Septem- 
ber. A year from now output is ex- 
pected to be 1,000 engines a month. 
The new Lockland, Ohio, plant of 
Wright Aeronautical Corp., where 
Wright engines will be built, will be 
operated on a two-shift basis 10 hours 
to a .shift, six days a week, according 
to present plans. The Navy has placed 
two airplane orders totaling $93,- 
842,500 with Consolidated Aircraft. 
Work has begun on the new $11,- 

243.000 Curtiss-Wright airplane fac- 
tory at St. Louis. 

Farm Equipment — Manu farture 
this year has about reached the vol- 
ume of the peak years 1936 and 1937. 
Exports the first nines months of 
1940 were $61,800,000, or not far 
from last year's total of $68,094,306. 
Thus far the industry has received 
only $12,000,000 of defense orders 
about half of which is for tractors. 

Roilway Equipment — ^Thc year’s 
total bookings are estimated al 445 
steam and diesel electric locomotives, 

57.000 freight cars and possibly 300 
passenger cars. If these figure.s arc 
attained, 1940 will prove the biggest 
year since 1929 with the exception of 
1936 when a rush of business in the 
final month shoved up the total to 
536 locomotives and 67,544 freight 
cars, Outstanding inquiries amount 
to 6,000 to 7,000 freight cars. 
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U.S. Takes Steps to End Confusion Among 
Machine Tooi Buiiders on Priority Ratings 


DISTRIBUTION OF U.S. CONTRACTS 

WASHINGTON— Of $7,616,650,- 
000 which has been spent for 
defense up to November 1, more 
than $2,000,000,000 went to con- 
cerns in New York, New Jersey, 
and Pennsylvania A geograph- 
ical distribution of the contracts 
awarded, not including sub- 
contracts, is as follows 
New England, $1 322 476,000, 
Middle Atlantic, $2 090,227,000, 
North Central, $1,013,699,000, 
South Central, $332 655,000, 
South Atlantic. $1,171,197,000, 
Pacific Mountain, $1 396 000,000 
Teiritoriess, $1 463,157, and Un- 
assigned, $210 141 000 

Create Machine Tool Priorities 
Board to Speed Defense Orders 

WASHINGTON — A Machine Tool 
Priorities Advisory Committee has 
been created to insure against delay 
on essential orders for machine tools 
for non-defense industries and for 
the British Mason Britton is chair- 
man of the committee Other inem- 
beis are Frederick V Geier presi- 
dent National Machine Tool Builders’ 
Association, Clayton R Burt chair- 
man Defense Committee of the as- 
sociation, Lt -Col A B Johnson 
representing the Army, and Com 
Henning representing the Navy 
The new committee is suboidinate 
to the Knudsen-Stettlnius-Heiider- 
.son Priorities Board It can act only 
in an advisory capacity, but if its 
recommendations are accepted by the 
Priorities Board they become law 
The committees relationship to the 
Army and Navy MunltloiLS Board s 
Pnoilties Committee has not yet 
been decided 

Thus far non-defense commeicial 
orders for machine tools and BritLsh 
orders have had no priorities latings 
Buildeis have been able to slip into 
their schedules a certain number of 
non-defense orders and at the same 
time meet the specified deliveiy dates 
on munitions orders, but that condi- 
tion will not continue as business 
from munitions makeis gieatly in- 
creases Priority rating should be 
given an order from an airline for 
machme tools for maintenance pui- 
poses Determination of policies 
governing ratings and theii relation- 
ship to munitions priority ratings will 
be decided by the new committee 
Tliough the British orders have had 
no preference ratings, word went out 
from Washington to machine tool 
builders that these orders were not 
to lose their positions on production 
schedules because of new defense 
business The Machine Tool Priori- 
ties Advisory Committee now has the 
Job of giving British orders an of- 
ficial status on the priority list 
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WASHINGTON — Steps have been 
taken by the government to straighten 
out priority ratings on munitions 
contracts to end the confusion ex- 
isting among machine tool builders 
regarding orders with A-1 ranking 
The Army and Navy Munitions 
Board s Priorities Committee has 
sent to all machine tool companies 
a list of defense products most ur- 
gently needed arranged to indicate 
the order of their precedence 
While this list ls a military secret 
and cannot be published the fact 
is publicly known that gages and 
machine tools themselves head the 
list They ran ahead of guns shell 
aircraft parts tanks and other 
strictly ordnance items About $16 - 
000 000 of gages will be required the 
next two years for the defease pro- 
gram and the rapaclt\ of the gage 
manufactuimg mdustiy now is only 
around $5 000 000 a year The short- 
age will be remedied as rapidly as 
possible by new plant additions to 
be built with government money by 
four gage makers — Pratt & Whitney 
Tdft-Peirce Greenfield Tap & Dit 
and Sheffield Gage 
Machines for gage makeis m fact 
are likely to rcctive the AA rating 
which IS an emeigency classification 


justifying a machine tool builder In 
taking machines right off the ship- 
ping room floor and delivering them, 
regardless of previous destination 

Recently practically all machine 
tool orders in connection with muni- 
tions work have had an A-1 latlng 
So many A-1 ratings were allotted, 
in fact that many machine tool 
companies say that such a rating 
merely insured a buyer against be- 
ing shoved farthei down the waiting 
list The AA emeigency rating has 
been invoked in only a few rare in- 
stances for items whose Identity has 
been kept secret 

The pieferential list prepared by 
the Army and Navy Munitions 
Board s Priorities Committee Ls in- 
tended to help machine tool build- 
ers to decide which orders should 
be filled first when conflicts occur 
m deliveiv dates It does not in- 
validate the general lule that the 
specified deliveiy date on an order 
means more than iUs prioiitv rating 
Thus if a machine tool builder has 
an A-2 oioei foi delivery Jan 2 and 
an A-] order for delivery Jan 15 and 
If he has been able to arrange his 
production schedule in such fashion 
that ht can meet both delivery dales, 
he LS at libel ty to do so 



Canada's Mass Production — Nearest thing to the nias^ pioduction 
niifhoih of the American auto mdustiy yet introduced into plane produc- 
tion in Canada, is the method used in building hvo seater dual-control light 
training planes Above is a line-up of the planes on the assembly floor 
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Canada's War Bill, Over 2 Million Per Day; 
Industrial Employment Increases Steadily 


MONTREAL — For the month of Oc- 
tober Canada’s war expenditures ex- 
ceeded $81,000,000, or approximately 
$2,666,000 per day. In June and July 
Canadian war expenditures were at 
a dally rate of $1,300,000, in August 
about $2,000,000. Next year war and 
peace time expenditures will be some- 
where between 2 and 3 billions, or 
about $9,000,000 per day. 

War costs are being financed from 
higher taxes, borrowing within the 
country. The Excess Profits Tax 
takes 75 per cent of the increase in 
profits over a base rate, average prof- 
its during 1936-39. Observers soon 
expect the opening of U. S. financial 
markets to aid Canada. 

Appoint Labor Board 

To meet one of its big problems, 
a limited skilled-labor supply, a La- 
bor Board has been appointed charged 
with the responsibility of training 
men for war Industries, diverting 
skilled men from non-essential to 
war industries. Firms enticing men 
from plants engaged in war work 
will be fined. During the past six 
months the government's employment 
index has recorded an increase of V/s 
per cent each month. Employment 
has Increased most rapidly in plants 
making iron and steel products, au- 
tomobile equipment, ships, and elec- 
trical equipment. Another new board. 
Wartime Requirements Board, has 
been appointed to increase the ef- 
fectiveness of the country’s war ef-^ 


fort. H. R. MacMillan, now govern- 
ment timber controller, will head 
the new agency. Responsibility of 
the new board will be to unify the 
operations of war industries; in effect 
it will be a central planning board. 

Canada’s shipyards are preparing 
to build cargo ships for the British 
government. The following ship- 
yards are equipped to build freight- 
ers: Canadian Vickers, Montreal; 
Dominion Steel & Coal Corp., Hali- 
fax; Canada Steamship Lines, Lau- 
zon, Quebec: St. John Drydock. 

Fleet Aircraft, Ltd., Fort Erie, Ont., 
has been awarded an order totaling 
$4,065,768 for the construction of ad- 
vanced training planes. The craft is 
an all-metal, low-wing monoplane, 
has a maximum speed of 193 miles 
per hour, a cruising speed of 163. 
Production of these planes is already 
well advanced at the company's ex- 
panded plant. 

Recent government awards are; 
Aircraft. Aviation Electric Ltd., Mont- 
real, $64,598; Dominion Hoist dc 
Shovel Co. Ltd., $13,900; Machinery, 
Canadian Fairbanks-Morse Co. Ltd., 
Ottawa, $14,136; Dominion Hoist & 
Shovel Co. Ltd., Montreal, $46,170; 
and International Harvester Co. of 
Canada Ltd., $12,538. 

Munitions, Anaconda American 
BraisS Ltd., New Toronto, Ont., $34,- 
260; Shipbuilding, General Supply 
Co. of Canada Ltd., Ottawa. $55,212; 
and Halifax Shipyards Ltd., Halifax, 
$29,422. 
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Concerns Seek U.S. Tin Smelter; 
Apply for Federal Finances 

WASHINGTON — Eight different 
smelting conicerns, some of them 
foreign and some domestic, have 
applied to the RFC’s Metals Reserve 
Company for rights and federal 
financing to set up a tin smelter in 
this country. It is a reasonable guess 
that the Defense Commission and 
Laon AdmlnLstrator Jones will 
choose a foreign concern, because an 
American concern would get little 
consideration from the world tin 
cartel, which is all-foreign, and 
probably would be squeezed out after 
the war. 

Choice of concern may be an- 
nounced before this report is printed. 
Tin ore will come from Bolivia, 
whose industry (outside of the Patino 
Interests) has agreed to supply us 
with enough concentrate to produce 

18.000 tons of fine tin per year for 
five years. 

It is being predicted in Washington 
that the Defense Commission will 
soon ask manufacturers of munitions 
to use foreign copper which would 
be admitted free of the 4 cent excise 
tax. 

New Towing Carriage, Designed 
By Navy, Tests Stability of Ships 

LONG ISLAND CITY, L. I.— A new 
towing carriage, the function of 
which is to ascertain the overall 
characteristics of a boat prior to its 
being built, has just been completed 
by Machinery Builders, Inc., Long Is- 
land City. The apparatus, designed 
by Capt. H. E. Saunders, Technical 
Director of the David W. Taylor 
Model Basin, Md., will be moved this 
week to the new $5,000,000 Carderock 
Basin, Md., near Washington, D. C.. 
where it will be operated. 

The carriage, which is to the ship- 
builder as the wind tunnel is to the 
airplane manufacturer, runs as a 
traveling crane in a steel mill, weighs 

66.000 lbs., costs $200,000, travels at 
a speed of 15 to 20 miles per hour. 
As the machine pulls model ships 
through the water, it allows a close 
study of the ship’s behavior. Hull 
lines and propeller design may be 
checked, the force required to propel 
a boat may be measured. The per- 
formance of a full-sized ship can 
be predicted in advance of its con- 
struction by study of the little pro- 
totype on its basin runs. 

Navy men hope that the new 
model towing carriage will replace 
the one now in use. More rigidity, 
greater accuracy, and more varied 
findings are expected in the new 
machine. The apparatus has been 
designed on a principle similar to 
the carriage used in the high-speed 
seaplane basin located at Langley 
Field, Va. 





Old and New 

— Arc the towing 
carriages at tfic 
right. The uia- 
chine pictured at 
the top has been 
p u Hi n g model 
boats ithrough the 
ioalcr since 1900. 
f I s replacement 
{below), if all 
predictions come 
true, is ready for 
the trip to the 
Carderock Basin, 
Md., the Navy's 
testing grounds. 
The apparatus al- 
lows a close study 
of the behavior of 
a ship before it is 
built. 
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C.I.O. and A.F.L. Conventions Indicate 
“Moderates” Are Taking Over Leadership 


ATLANTIC CITY. N J —As the 
Congress of Industrial Organizations 
wound up its third Constitutional 
Convention dn Atlantic City, and the 
American Federation of Labor 
marked its 60th Birthday by a con- 
clave m New Orleans, all indications 
pomted to the fact that ‘'moderates” 
were taking over the saddle of lead- 
ership 

One of the puzzles was, just how 
serious will the CIO be in imple- 
menting its condemnation of Com- 
munists and subversive elements’ 
Others will the eclipse of John Lewis 
mean a less belligerent CIO? How 
far is the AFXi prepared to go in 
moppmg up on its racketeers’ Will 
the verbal castigations of each other 
by the two groups impede labor 
unity, or will it have served to let 
off steam and make peace more 
likely’ On only one of these issues 
was there a hint of what to expect 

It was the consensus that John 
Lewis or no John Lewis, the fire-eat- 
ing days of the CIO are over The 
Atlantic City crowd was all official- 
dom, active policy-making officers 
of the C I O ’s 42 unions Except foi 
the “Leftists” among them they were 
unanimous in recognizing that the 
temper of the times called foi a 
different kind ol union operation 
than that which identified the CIO 


m the past If the CIO is to ex- 
pand further, its giowih must be 
peaceful 

Both labor meetings showed clearly 
that the unions are preparing to give 
new and greater emphasis to lobby- 
ing activities All elements acknowl- 
edged the increasing importance of 
government’s role in the days which 
he ahead The old orthodox philos- 
ophy of “voluntarism” — that labor 
should depend only on Its own 
strength — seems to be outdated Al- 
though there were a few advocates of 
it at both conventions, they were a 
distinct minority A Rubber Workers 
Union official summarized the new 
philosophy when he said “one law. 
vigorously enforced, Is worth more to 
labor than a hundred organizers and 
a million dollars ” In effect, it means 
that the unions will give more atten- 
tion to Washington and less to the 
factory gates 

In a period such as this labor 
unions tend to stabilize The lead- 
ership entrenches Itself in power and 
management finds union lepresenta- 
tives more “leasonable” The danger 
of industrial disturbances come not 
from the union leadership, which 
tends to be conservative but from 
the rank and file of unionLst^ who 
may interpret their leadeis con- 
servatism as timidity 


Vultee Aircraft Strike Sets 

an Administration Precedent 

WASHINGTON- The Vultee Aircraft 
strike In Southern California has 
precipitated an administration pre- 
cedent Prom now on, patient nego- 
tiation will be the rule in all except 
the most serious labor cases An 
extended strike in a major plant, of 
course, would not be tolerated 
Neither would the administration 
stand for a series of strikes against 
the defense program 
You cannot get definite answer 
from experts in Washington on the 
legal status of uniorus stnkmg against 
defense manufacturers — except one; 
that the chief executive, as Com- 
mander-ln-chief of the Army and 
Navy under the Defense Act of 1916 
and under recent acts, can issue an 
emergency order to break a strike 
and no doubt about it But they point 
out that the right to strike, like free 
speech, is guaranteed by law 
It was unfortunate that both AFL 
and CIO leaders were tied up at con- 
ventions during the strike Sidney 
Hillman, whose duty as defense com- 
missioner IS to aid production, and 
as CIO executive to aid the strike, 
was on the hottest spot 
There was talk of legislation to put 
defense production under a law simi- 
lar to the Railway Labor Act under 
which strikes are legal only after 
negotiation and cooling off period, 
but this would take Lime — may not 
be further considered 
Southern California aircraft plants 
are on a 50f^ beginning wage as com- 
pared with 75^‘ at Boeing in Seattle 
There are regional, living standard 
reasons for this It remains to be 
seen whether raising Vultee basic 
wage will bring a general Southern 
California demand for Increase Two 
plants down there are CIO two are 
AFL and the rest are independent or 
unorganized This set-up does not 
appear to lend itself at the moment 
to concerted action 

Exports of Industrial Machinery 
Decline 4 Per Cent In September 

WASHINGTON— U S exports of in- 
dustrial machinery during September 
amounted to $36,890,941, a decline of 
4 per cent from the August total of 
$38 466 083 However the feature of 
the month was the continued rise in 
exports of power-driven metal-work- 
ing machinerv, which surpassed the 
previous month’s record total and 
reached the new high of $22,452,289 
Shipments of machine tools to Eng- 
land amounted to $15,070,249, com- 
pared with $12,480,621 in August, and 
$7 954 726 In July, while consignments 
to Japan declined to $587,632 from 
$1 875 503 in August, and comparable 
exports to the Soviet Union dropped 
to $894,999 from $1,795,826 


Export of Machinery During September, 1940 


Electrir h 1 Marbniorv and \|)i)iratn'i 

mul M'f'i'orating III u Inni ry (xrtpt luluiiilivi audMliiln 
ral 

CoiiatriRtinn anrl i iinvi \ iiiK luui lini< i y 
Miniii^ vviUl mill ninlniii'n 

Pnwi r-ilrivriii mt tal wnikiii;; m u hiiir r\ 

Ollu r motal-winking maLliim i y 
fextih nllLhlmJ^^ 


Sf pl I ndii 
I 


AuRUHt 

l'>40 


Sr ptpmbi r 
I'M') 


«') 2AA 111 f) ()HK .11 18 062,1187 


1 iSH DM 

2 0* US 
1 220 122 

22 A i2 2H0 
7 .0 H80 
1 021 1 H 


1 4(12 O^j . 

2 S21 n2 
1 144 071 

21 120 0.0 
'MH 1.S7 
I 111 17 1 


1 1 n l.hl 
1 Tf)” ^1,2 
1 '.00 147 
0 ^>0) r.j 
410 21b 
81') 714 


Metal-Working Machinery 


EngiriL lathij-s 
lurret liithtw 
Othi r bit luiN 

Vart II 111 bunrin mills ind Inir kiiixj m u liinr s 

rill on Ltirift niid tuLmiialu sniu niiilums 

Knee ami r olimiri t s po inillmK m irliim s 

Other TiidlinR mm Units 

fTtar r iittniK marlnims 

Vertical drdlinp mm bints 

Radial drdlinE matbinns 

Other dnllmp mii limes 

Planers and slnuMjrs 

Surface KrindinK machnms 

Extni n d I y Imdneal ri imlinp; mu him s 

Intel rial KrindinKinachinii.H 

Tuul grinding, eiittni gnmiiriK ^ml iiiiivi i s il KrindiMg mm I 

Other metal-gniiding maohxnps iml j. ir t 

Sheet and plate motal wurking mat him s viul pirts 

Purging iniiohiiiorv anti ymits 

Rolling mill machinery and parts 

Molding machines 

Other foundry oquipmnnt and [.arts 

Other power-driven metal-working mm'lnnPH and parts 

Pneumatic portable tools 

Other portable and hand or foi.t-oppr iti d tal-w irkiug 
maohinee and parts 

Chucks for maohiiie tools , 

Milling cutters, machine-nperited tbieading dies ami taps mui 
similar machine -operated metal < ntling trmls 
Other met^-working machine tools mid imrls 



8.0 

70') 

021 

3 32 

118 

'U4 

1 

82() 

70(. 

32t. 

12 3 

71b 

012 

1 

204 

()')7 

1 

(100 

270 

041 


S4 1 

087 

333 

47J 

108 

728 

J 

4 .0 

812 

377 

'110 

4 .') 

'127 


UKO 

3il 

716 

H10 

(.44 

1 12 

2 

liOl 

121 

2 107 

320 

1 U.) 

.0 . 


(.2') 

(.8 3 

Hit. 

b2(» 

222 

0 )0 


408 

1 )h 

30 ) 

218 

1 1 1 

1(.1 


24(1 

40(1 

230 

760 

1 12 

(.10 


7 4') 

1 (0 

318 

nil 

211 

3b7 


btit. 

87'’. 

ib1 

107 

142 

0 32 


1 il 

67b 

71 3 

S3') 

100 

12J 


08 

ts . 

170 

183 

102 

b3K 


380 

4(.3 

024 

321 

201 

313 


(.17 

"0 

718 

800 

278 

27 . 

1 

21" 

3lf 

1 167 

800 

471 

071 


828 

2 )7 

7(.4 

14 (. 

384 

713 


'UH 

')7 , 

070 

220 

74 

071 

1 

JOO 

016 

1 171 

618 

1 0 38 

370 


■32 

818 

30 

61b 

0 

870 


126 

083 

165 

77" 

206 

21b 

1 

731 

624 

2 0K.3 

228 

1 348 

384 


1 10 

211 

117 

b'M 

101. 

74(. 


l')l 

80'. 

107 

447 

11') 

00(. 


02 

341 

Kj 

2r,4 

28 

042 


Ilb 

".11 

107 

344 

55 

040 


2h'3 

'131 

360 

')40 

101 

112 


-NOVEMBER 27 


9 4 0 


908e 



Factory Problont Caised by Defense Orders 
Discussed at American Management Meeting 


CLEVELAND — Factory problems 
caused by present and prospective 
national defense orders superimposed 
upon rising domestic demand were 
discussed before the Production Di- 
vision, American Management Asso- 
ciation, which met at the Cleveland 
Hotel, Nov. 12-13. More than 600 
executives attended. Problems most 
frequently mentioned were difficulties 
in changing from single to multiple- 
shift operation, finding skilled men, 
training unskilled operators, and 
keeping down scrap and repair losses 

Most of the firms represented are 
now working two and three shifts, 
or even four six-hour shifts. Allan C 
Curtiss, assistant to the general man- 
ager, Scovill Mfg. Co., said: “In these 
days of high taxes with higher to 
come, real economy demands that 
floor space be kept to a minimum, 
equipment be utilized 24 hr. per day 
if possible, and replaced with new 
equipment to cut cost of production.’’ 

Mr. Curtiss said that apprentice 
training is operated regularly on a 
two shift bEisls with the hope that 
boys exposed to multiple shift opera- 
tion will find night work less re- 
pugnant when working at the trade. 
These shifts rotate at six-week in- 
tervals. A third shift has been added 
for regular employees, but boys will 
probably not be rotated through the 
three shifts. 

Multiple- Shift Operations 

The foreman’s Importance in main- 
taining multiple-shift operations was 
stressed by Henry V. Oberg, indus- 
trial engineer, Armstrong Cork Co. 
He has found that the most satis- 
factory operation of a department 
results from complete responsibility 
for Its operation being vested in one 
foreman, regardless of the number of 
shifts. The foreman-in-charge has 
under him shift foremen or hourly 
shift supervisors, depending upon the 
Importance of the operation. 


BRITTON HEADS TOOL DIVISION 

WASHINGTON— Ma.son Britton 
has been appointed Director of 
the Machine Tool and Heavy 
Ordnance Division of the Na- 
tional Defense Advisory Com- 
mission. He succeeds Harold 
Vance, chairman of the Board, 
Btudebaker Corp., who has re- 
turned to active duty at Stude- 
baker. Mr. Britton, who Ls vice- 
chairman of the McGraw-Hill 
Publishing Co., has been assist- 
ant to Mr. Vance since the 
Defense Commission was estab- 
lished. Mr. Britton will be 
assisted by Howard W. Dunbar, 
vice president, Norton Co. 



GEORGE H. PRUDDEN 


George H. Prudden, works man- 
ager, Vega Airplane Co., subsidiary 
of Lockheed, explained how scientific 
selection methods have been em- 
ployed to weed out undesirable ap- 
plicants for skilled and semi-skilled 
Jobs in a rapidly expanding enter- 
prise Vega has 5000 men in train- 
ing who have been selected by means 
of various tests, i.e. intelligence tests 
and mechanical aptitude tests Writ- 
ten and manual tests are useful in 
showing up the “trade bluffer.” Ap- 
proximately 20,000 case histories have 
demonstrated that these tests have 
given surprisingly good results in 
keeping misfits out of the organiza- 
tion and providing the material that 
can make good. 

New and inexperienced help was 
perhaps the major cause of scrap 
and repair losses during Products ex- 
pansion from 15D1 to 3960 workers, 
reports W. H. West, assistant factory 
manager. Experienced help was con- 
verted to supervision and the ratio 
of inexperienced help rose rapidly. 
Scrap and repairs on some items 
equalled pieces shipped. 

Warner & Swascy has expanded its 
learner training program, begun in 
1935, to include a large number of 
observers, who are assigned to in- 
structor-operators. Ray J Blyth, per- 
sonnel director for Warner & Swa- 
sey, said observers were needed in 
anticipation of delivery of new equip- 
ment for the expansion program un- 
derway, that observers must meet the 
same requirements as other trainees. 
The object of the three to four 
month training period is to provide 
semi-skilled specialists able to handle 
a considerable amount of setting up 
or carry on a job remaining in the 
machine at the start of the shift. 


CARLTON DIRECTS AUTO COMMITTEE 

DETROIT-^. C. Carlton, vice 
president of Motor Wheel Corp., 
has been made permanent di- 
rector of the Auto Committee 
for Air Defense. Mr. Carlton, 
who had been serving as acting 
director, has been granted a 
leave of absence from Motor 
Wheel, but he will continue to 
serve as president of the Auto- 
motive Parts k Equipment 
Manufacturers Inc. W. J. Cronin, 
Automobile Manufacturers 
Assoc., has been named assistant 
director. 

Japanese Machine Tool Imports 
Decline; Retard Metal Exports 

TOKYO — Japanese imports of ma- 
chine tools for the first seven months 
of 1940 were estimated at $22,000,000. 
This marks a 25. B per cent decrease 
for the corresponding period in 1939 
when machine tool imports were $31,- 
000.000. Imports of unspecified ma- 
chinery parts were also off during 
this period from $11,000,000 to $7,- 
500,000. 

In order to check the outflow of 
steel and alloy metals, a new De- 
partment of Commerce & Industry 
order has prohibited articles made of 
iron or steel to be exported to markets 
other than Manchuria and China. 
Shipments to the latter are also sub- 
ject to license. Japanese exports of 
machinery of every description dur- 
ing the first seven months of 1940 
reached a value of approximately 
$73,300,000. 

To replenish fast-waning stocks of 
iron and steel scrap, of which Japan 
imported 2,000,000 tons every year 
from the U. S., the Department of 
Commerce & Industry m Tokyo has 
derided to undertake a thorough in- 
vestigation of machine tool and power 
plant installations, with a view to 
ordering inefficient, obsolete and idle 
plants turned into scrap. The steel 
obtained Is to be used in the manu- 
facture of new and more efficient ma- 
chines. Some observers indicate that 
machine tools not yet put to use will 
be ordered scrapped if they do not 
meet the government specifications. 

Electric Trucks and Tractors’ 
October Bookings Set Record 

CHICAGO — October bookings of elec- 
tric industrial trucks and tractors 
were higher than any other previous 
month in the year. Figures compiled 
by the Industrial Truck Statistical 
Assoc., Chicago, indicate that 193 
units were booked In October while 
154 units were booked in September, 
the previous high month. Total net 
value at tactones for chassis only 
was $653,682 compared with the pre- 
vious high in July of $591,784. 
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INSIDE DETROIT 

Rumot spreads that U. S. will build a plane assembly plant in 
Mid-west, that auto companies will help in mass production of 
airplane engines. Plans, however, are just in the "idea” stage 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT — Dame Rumor has al- 
lowed herself to get far ahead of the 
facts In regard to the auto, parts 
and tool industries’ program to make 
plane parts for America and Britain. 
News despatches assert incorrectly 
that a $21,000,000 Anal-assembly 
plant for planes will be erected by 
the government in the Midwest, that 
the three major auto companies will 
produce the aviation motors required, 
and that structural components will 
be supplied by the three major body 
manufacturers. 

Actually the whole program of 
producing planes by mass-production 
methods with the help of 1,000 local 
companies is hardly beyond the idea 
stage. Local executives early foresaw 
that two final assembly plants might 
properly be erected In the Midwest 
lor assembling the Martin B-24 two- 
engined bomber and the Consolidated 
B-26 four-engined heavy bomber, re- 
spectively. These are new models 
“assigned” to the local effort. Chief 
reasons for this proposal, and that 
15 all it amounts to at present, are 
the difficulties ot getting together 
with distant plane plants on matters 
of manufacturing methods, limits, in- 
spection of the hundreds of items in 
a bomber. In addition there is the 
difficulty of the shipping problem 
in connection with the larger struc- 
tural elements. 

Proposal Is Dynamite 

There was dynamite m this pro- 
posal. Washington realized that. Some 
of the aviation crowd are reported 
very sore over seeing the auto indus- 
try getting set to produce plane parts 
in mass-production. They won’t want 
the entire job handled in the Mid- 
west, even if aviation men can be 
found to manage the final-assembly 
plants. So a "definite” statement 
that a $21,000,000 plant is to be 
erected near Detroit for final assem- 
bly purposes is viewed locally as " ter- 
ribly premature.” For one thing, the 
idea has not progressed to a defi- 
nite plan; for another, why raise a 
political tempest over plant sites at 
this stage? 

The line-up of auto companies 
which will produce aviation motors 
Is nearly complete. Negotiations with 
Buick have been going on for pro- 
duction of Pratt & Whitney engines 
to about the same dollar value as 
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ordered from Ford, according to re- 
liable sources. Studebaker ha^s been 
mentioned also. However, to place 
Chrysler in the picture along with 
General Motors and Ford is consid- 
ered an error. It has been rumored 
that Chrysler has a 2000-hp. motor 
under development, and that they are 
very proud of the possibilitie.s. But 
it Is easy to forget that new avia- 
tion motors often require years of 
development and tooling work. Be- 
sides Chrysler has its hands full with 
one of the major jobs in the Army’s 
list — tanks. Chrysler has leased 600,- 
000 sq.ft, of floor space in the closed 
Graham-Paige plant, it is true, but 
the room is likely to be used event- 
ually for other purposes than avia- 
tion motors. If a new motor Is to be 
put into production, the play may 
go to the inverted twelve -cylmdei 
design that Continental may have 
ready for final tests this fall. 

Allison Division of General Motors 
has delivered 647 liquid -cooled en- 
gines since the first of July, after 


75 TANKS PER WEEK 

DETROIT— Chrysler will build 
components for five tanks In one 
eight-hour shift per day, and 
will obtain certain assemblies 
from outside sources, usually 
two vendors per item, to boost 
the weekly assembly total to 75 
units. Chrysler has purposely 
played down Its achievements In 
tank development. Adaptation of 
auto assembly methods has in 
a measure simplified tank con- 
struction and at the same time 
made the "land battleship” 
much more effective Latest In- 
formation runs to the effect that 
Carnegie-Illinois will completely 
fabricate and machine the ar- 
mor-plate structure at its Mingo 
Junction. Pa., plant. Cast-steel 
turrets will likewise be com- 
pletely machined by two vendors 
— American Steel Castings and 
General Steel Castings. 


moving up to a production rate of 
286 motors in October. Production 
will continue to gain slowly, attain- 
ing maximum capacity of 1000 motors 
per mon^^h about this time next 
year. Construction for the third ex- 
pansion program will be completed 
m January, but all machinery will 
not be installed before September. 

The first Allison expansion started 
in June, 1039, following receipt of 
an order for 969 engines from the 
War Department. More orders from 
the U. S. Government, the French 



Marine Power — Packard Motor Co. has produced hundreds of the J ,350 
h.p. l^~iivelvc marine engines which power Amcrican-bnilt '‘mosquito 
boats'\ Orders jrom Canada, Pritaiii, the U. S. total $17 ,000,000. Above 
operator backs up sizing indicator bcjorc renwinng part jrom fixture 
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Guordian Of a Hemisphere — Jn Scnita Monica, ( alif. the Douglas B-J^, 
styled as the ITorld^s Largest /Hr plane, is being completed. The giant 
bomber has a i raising range of 7 ,500 miles, carries 2S tons, measures 212 
ft. from tip to tip. It is poioered by four 2,000 h.p. Bright engines 


and British made the second and 
third expansions necessary. The Brit- 
ish order was received May 25 this 
year. A year ago, Allison employed 
900 workers. Now there are 7,200 at 
Indianapolis and 1,750 in the parts 
division at Cadillac. When the pro- 
duction peak is attained, 10,000 men 
will be employed at Indianapolis and 
3,000 at Cadillac. 

Among the body manufacturers, 
Murray has already eliminated it- 
self from the bomber project be- 
cause its available facilities will be 
tied up upon producing inner wing 
sections for Douglas. The outer-wing 
sections for Douglas overflow work 
will be handled by Briggs. 

Organizational activities of the 
Auto Committee for Air Defense, 
the body set up to represent the 
auto, parts and tool industries in 
surveying facilities to make parts 
for the projected bomber program, 
have moved rather slowly. For one 
thing, it has been difficult to And a 
permanent director able to conduct 
the affairs of the committee as 
though it were the "little Anger” of 
the Defense Commission’s hand 

The Committee Intends to incor- 
porate itself as a non-profit organ- 
ization. Administration costs will be 
recovered by charging a small fee to 
vendors who receive contracts. 

Plans of the newly formed Aircraft 
Division, Murray Corporation of 
America, to make inner-wing assem- 
blies for the Douglas A-20B two- 
engined bamber (a new type) will 
prevent the Detroit body manufac- 
turer from participating in the pro- 
gram of the Auto Committee for Air 
Defense. All idle capacity has been 
reserved for the pending Douglas 
contract. Some 600,000 sq. ft. of floor- 
space have been made available for 


this work in the main plant. 

While the Douglas contract has 
not been signed, both companies are 
working closely together upon a long- 
range mass -production plan. Pub- 
lished reports that Murray will make 
1700 pairs of inner wing assemblies 
probably understate the amount of 
business to be handled. By the spring 
of 1942, Murray is expected to be in 
production of 75 pair of inner wings 
per week, and to be employing be- 
tween 7500 and 10,000 people on the 
project. While it Is impossible at this 
point to foretell the number of inner 
wings to be made and the number of 
years over which the contract will 
be in force, it is obvious that a manu- 
facturing alliance of this size would 
not be undertaken for the published 
figures. 

Murray Ls faced with the problem 
of putting one of the most compli- 
cated bomber structures upon a mass- 
production basis. The inner wing is 
literally a honeycomb of partioning 
elements and includes gas tanks, an 
engine nacelle, piping, hydraulic con- 
trols and a maze of other equipment. 
The structure must be riveted be- 
cause present specifications do not 
permit welding. In plane plants an 
operator may perform several opera- 
tions in connection with a riveting 
or assembly job because manufacture 
has been upon a small-lot basis. To 
attain mass production, however, 
Murray must break down each job 
into its simplest components and 
train an operator for each minute 
task. It is expected that production 
of inner wings will get underway in 
the spring of 1941, but the size of 
the training program faced by Mur- 
ray will prevent the Aircraft Division 
from attaining the maximum pro- 
duction rate before spring In 1942. 


EXPAND BRITISH PURCHASING 
COMMISSION 

NEW YORK— The British Pur- 

chasing Commission has taken 
larger quarters here due to the 
Increased Eictivity of British 
purchasing of U. S. war material. 
The Commission which now 
employs 3,000 persons to handle 
its daily routine matters, has 
been able to increase its war 
orders in the U. S. due to recent 
action by the U. S. Priorities 
Board. 

FBI Issues Booklet on "How 
To Protect Against Saboteurs" 

WASHINGTON — A comprehensive 
booklet, "Suggestions for Protection 
of Industrial Facilities”, has been pre- 
pared by the Federal Bureau of In- 
vestigation. This booklet is the re- 
sult of a national survey by the FBI 
of the protective facilities employed 
by establishments having large gov- 
ernment defense contracts. As an 
aid to industrial concerns in estab- 
lishing effective protection against 
sabotage and espionage the FBI will 
provide organizations with such a 
booklet if requested by an executive 
official. 

Physical Machine Tool Expansion 
To Date Disturbs Defense Planners 

WASHINGTON— Defense Commis- 
sion planners are disturbed about 
the absence so far of substantial 
physical expansion of machine tool 
capacity. Big increases in output are 
admitted, but these have largely 
been the result of three-shift opera- 
tion and sub-contracting, expedients 
with definite limitations. The com- 
mission thus inherits a dispute which 
first arose when Secretary Morgen- 
thau encountered resistance to his 
demands for what the industry con- 
sidered undue expansion of physical 
capacity. 

Although the commission is not 
unanimous on the point, a consider- 
able group within it feels that pro- 
duction of civilian commodities must 
not be reduced, for fear of inflation 
if for no other reason. A machine 
tool output barely sufficient for de- 
fense would be fatal to this ap- 
proach, which brings the problem 
sharply to the fore. Already there 
have been veiled accusations of un- 
patriotism and hints of a crackdown. 

The commission is not unsympa- 
thetic to the industry’s attitude. But 
the existence of the bankable con- 
tract plan, by which the govern- 
ment takes the financial risk and 
under which excess capax^ity at the 
end of the emergency can be turned 
back to the government, is felt to 
answer any reasonable objections. 
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WATCHING WASHINGTON 


Minis’ appointment to NLRB seen as bid for unity on defense 
problems. Federal Reserve aids small manufacturers to get in 
defense picture. Supreme Court strictly construes Wagner Act 

By BLAINE STUBBLEFIELD 


WASHINGTON — Appointment of 
Dr. H. A. Millis to the chairmanship 
of the NLRB, succeeding Warren 
Madden, whose term expired last 
August, has several important impli- 
cations. It was the President’s first 
major executive act since his re-elec- 
tion, and Washington takes it as a 
favorable gesture toward business for 
speed in defense production. Dr 
Millis is regarded as an independent 
tViinker on industrial relations, and 
it is expected he will see pretty 
much eye to eye with William M. 
Lciserson, thus putting Edwin S. 
Smith in a minority position and 
ending the present deadlock. 

The appointment is a bid for unity 
on defense problems also in that It 
appeases the largest possible group 
of opponents to the Labor Board — 
namely, the American Federation of 
Labor plus the business bloc which 
stands almost united against it The 
appointment is Roosevelt’s answer to 
John Lewis’ opposition and iL is a 
great blow io Lewis and to the CIO. 

Still further, a Millis-Lpiserson 
dominated NLRB probably would put 
down any demand lor a special la- 
bor board to adjudicate labor dis- 
putes involving production for the 
Army and the Navy. 

There was no doubt, as this was 
written, that the Senate would con- 
firm Madden without a murmur for 
a job among the ancient case records 
of the Court of Claims where the 
President proposes to pension him oil 
as one of the five Claims judges, 

Orders For Small Manufacturers 

Arrangements have been made for 
the small manufacturi r to determine 
whether and how he can get into 
defense production. Donald Nelson, 
DeJense Commission coordinator of 
purchases, explams that the manu- 
facturer, who has no representative 
in Washington and is not familiar 
with federal contracting, should go 
to a Federal Reserve Bank or a 
branch, an officer of which can tell 
the manufacturer (1) whether the 
Government wants to buy what he 
produces; (2) If not, then whether 
his plant is able to make something 
else the Government does want; (3) 
where to apply for credit if he needs 
it; (4) how to negotiate his contract 
if he is in line for one. The bank 
officer will also inform the Govern- 


ment of the manufacturer's business 
standing and his personal reputation, 
In a general way. the defense plan 
Is for the big companies to run the 
assembly lines while the small firms 
of the nation feed them the parts, 
though of course some big firms still 
make a large part of their own. 

Overtime Pay Still Required 

The obligation of employers to pay 
time-and-a-half for time over 40 
hours per week is not voided by the 
existence of a union contract calling 
for a workweek of more than 40 hours 
Without payment of overtime, except 
in certain instances, Wage-Hour Ad- 
ministrator Philip Fleming has 
warned. Labor contract clauses pro- 
viding lor more than 40 hours with- 
out time-and-a-half will have no 
legal standing, he said. While the ■ 
Administration is pledged to main- 
tain the hours standards, it would 
not be safe to predict that it will 
succeed, has already been pointed 
out by industry leaders that the 
hours standards were .set up to spread 
employment for the unemployed. If 
and when nearly all employables are 
at work, the only effect of the law 
would bp to force employers to pay 
high wages. 

Wagner Act — No Penal Program 

Some time ago the Labor Rela- 
tions Board issued an order that Re- 
public Steel must reimburse the Gov- 
ernment for relief paid to workers 
between the time Republic discharged 
them and the time it reinstated 
them under order. Republic appealed 
to the Supreme Court All but two 
of the Justices f Black and Douglas) 
signed a majority opinion for the 
appellant. In effect they said that 
the Wagner Act is a remedial meas- 
ure that it "does not carry a penal 
program declaring the described un- 
fair labor practices to be crimes." 
They further said that ‘‘if such a 
deterrent effect is sufficient to sus- 
tain an order of the Board, it would 
be free to set up any system of pen- 
alties which it would deem adequate 
to that end." Reducing this decision 
to fundamentals, it means that the 
letter of the law, and not what the 
Board may choose to make it mean, 
shall be applied. Then if the law 
Is not satisfactory, It is the responsi- 


MACHINE TOOLS AVAILABLE 

WASHINGTON — More than 

2,000 machine tools stored at 
army arsenals, principally at 
Rock Island, have become avail- 
able for lease to private manu- 
facturers with munitions con- 
tracts. These machines, in many 
cases, were delivered new to the 
arsenals toward the end of 
World War I and never have 
been used. Terms on which they 
may be leased are understood 
to be 12 per cent a year based 
on today’s appraised value of the 
machines. In one case arrange- 
ments were completed with a 
machine tool builder to get 
machines on this basis without 
waiting for a formal contract. 


bility of Congress to change it. And 
incidentally, the appointment of Dr. 
Millis to lie Board is not regarded 
here as likely to afford .sufficient ad- 
mini.strativp remedy as business sees 
the Act. The House of Representa- 
tives still wants its amendments, and 
they will be brought up before the 
next Congress. 

"Not by A Bombsight!" 

Having refrained from loose gos- 
sip about "the bombsight". we’ve 
earned the right to jot down a few 
lacts. There are several sights; not 
just one. The Army has one or more 
and the Navy has one or more. The 
Army's most accuratr? sight is the 
one manufactured by the Sperry 
Gryoscope Company, and it is the 
one that has just been turned over 
10 the British. IL was turned over 
because the President, supported by 
a preponderance of public and mili- 
tary opinion, believes the front line 
of the United States is on the Eng- 
lish Channel Whether or not this 
sight will drop a bomb down a rain 
barrel, as often reported, we don’t 
pretend to know. It .stands to reason 
that, with the fate of nations hang- 
ing on aerial warfare, best techni- 
ciaiKs of each are keeping up on the 
art. It is believed that Sperry will 
actually build and deliver most of 
the sights for the British, but some 
may be built by other firms, possibly 
some by the British themselves. If, 
a few weeks from now. you read of 
miraculous exploits by the RAF, you 
can assume the sight Is as good as 
the stories about it. A plausible re- 
port is that a small shell is being 
placed in sights delivered to RAP 
which can be exploded at the will of 
the pilot. 
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Nationalized Plane Production, 

II. S. Ownership of Plant Seen 

WASHINGTON — Nationalization of 
aircraft production, currently wor- 
rying some heavy thinkers, is largely 
B matter of terminology. In a sense 
it is already here; plane builders 
build what, where, and how they’re 
told to from Washington. In the 
sense of government ownership of 
plant it is inevitable in the next few 
years. The new assembly plants to 
be built in the midwest in connec- 
tion with auto-plant parts manu- 
facture apparently will be govern- 
ment-owned — like the powder mills 
and tank factories. But the expan- 
sions being carried out by the pri- 
vate aircraft manufacturers are 
largely being financed by the so- 
called “bankable contract.” Under 
this plan, the plants become the 
property of the government in five 
years unless the private operator de- 
cides to buy them back. If the 
emergency is then over and the air- 
plane Industry has shrunk to pre-war 
size few plants will be bought. Thus, 
by far the largest part of the in- 
dustry will be government owned. 

There is no evidence at present, 
however, of any interest in govern- 
ment operation of manufacturing 
plants. Indeed the long-existant 
Naval Plane Factory is not being 
notably expanded. Private firms run 
the plants, either as owners subject 
to an ever-increasing mortgage under 
bankable contracts or perhaps, in the 
new assembly plants, as agents of 
the government. How a post-war 
administration would feel about this 
remains to be seen. 

IB Per Cent Increase in Gear 
Sales Is Recorded for October 

WILKINSBURG, PA. —The Ameri- 
can Gear Manufacturers Association, 
representing the Gear Industry of 
the U. S., reports that gear sales for 
October were 18 per cent above 
September of this year and 53 per 
cent above October of 1939. The ten 
months ending with October 1940 are 
47 per cent above the corresponding 
period in 1939. 


Comparative Index Figures 



1940 

1939 

October . , , 

216 

141 

September 

183 

126 

August 

191 

96 

July 

141 

89 

June 

129 

90 

May 

133 

93 

April 

128 

88 

March 

114 

104 

February . . . 

116 

86 

January 

123 

91 

The monthly 

average for 

the first 

ten months In 

1940 was 147; 

for the 

same period in 

1939, 100.4. 
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U. S. SovernnBnt Contracts Awarded ts Mital-Working Finns 


(I)ui‘s not innhuie cofitractu undtr tlOO.OOO) 


Sf)iircp 

WoMlmi CaitrijlKt* Ci>., En/ft Altr>n. Ill, . . . 
Bptlilntiom .Step! Oo,, Bothlphciu, Pb . . . . 
r-arnrjKuvlllmois Oorp., Munhall. Pa 
UnivarHiil-CyplDpn Sleet ("orp., BridKPvillt' Pa 

C-arnnjiler Steel Ci>., Uimdinff, Pa 

Bethlehcru Steel Ci>., Bcthli’iTieiii, Pn . 

All^heriy Imdlum Stool Uoip,, Watervliot, 

Ft>rt Pitt lietidinK Co.’ Pitt«biirKh,’r>i. . . . ' 

Striithfirn Wplls-TitusviUo ( urp., Titusvillp, Pa 

Crosby Co., Buffalo, N. V 

Amerioan Tool Works ("o., Cincinnati, Ohio. 

Clark Enuipmi-iii Cu.. Battle Creek, Mich 

Harvey Metal Corp., ChicaHo. Ill 

Warner k Swasoy (>‘o., Cleveland, Ohio 

n. K. TjpBliind Machine (^n,, ( ^itudiiiiiiti, Ohio. 
CTuibersiin Die.^el Engine Cmj., Dallas, Texas. 

InLernatinnal UarvHHler r’o., Chicago, III 

Cnnsididaled Machine Tool Corp., Jlochestcr, 

N. 

Lodge k Shipley Machino Toui t’m, Cincinnati, 

Ohio 

Grumman Ain rafl Engineering Corp., Beth- 

page, L, T., N Y 

Aero Eiiuiprnenl Corp,, Bryan, Ohio 

Hell Aireiiifl Cnri»., Buffalo, N. V 

Superior Trailer Mig. Cori>., Indianapolis, Ind. 

Autocar (h).. Arilinurn, Pa 

fteneral INloturs f^’orp,, f’hevrolet Div., Detroit, 

Mich 

Mark -International A'lotor Truck C'orp., Wash- 
ington , D. C 

.Tnek-Ueintz, Ltd., Palo Alto, Culif 

Gwr Wood Industricfl, Inc., Detroit, Mioh 

•f . G Brill fai , Philadelphia, I’a 

Timkeii-Detroil Axle Co., Detroit, Mich . ... 
Saginaw Stamping & Tool Co , Saginaw, Mich 

Diamonil T Motor Car Ch)., Chicago, 111 

White Motor Co., Cleveland, Ohio 

Beiulix .\viation Corp. (Pioneer Iiiatrument 

Div.). Bendix, N. J 

Bendix Aviation (hirp. (Eclii>s«' Aviation Div.), 
Deiidi.v, N. .T 


Slruthers W'ell.s-Titu.«<ville Corp., Titusville, Pa. 

Camde.n Forge Co., Camden, N, J 

'Midvale Co , Phihtde||ihia, Pa 

Nationiil Tulie Co., Pittsburgh, Pa 

I.ansdowno Steel & Iron Co., Morion, Pa 
PeniiHvIvaniii Forge (Jorp., Philiidelidiia, Pa 

Erie Forgo Co., Erie, Pa 

National Forge A Ordnance Cm»., Washington, 

D.C... 

Crurible Steel Co. of America, New \ iirk, N. V. 
flan i.Hburg Steel (^iri»,, II arri.sburg. Pa . . , . 
Federal Serew W'ork.s, ('diel.'jea, Mich. 
Briilgejuirt Bras.s Co., Biidgep'-rt, Conn 
Scovill Mfg. Co., W'aterburx , Conn. ... 


Stcwuirt-W^arner Corp , Cliieago, 111 

Bidlard (o»., Bridgeport, Conn 

American Engineering Co., IMiiladelphia, Pa. . 

Heil Do , Milwaiukee, Win 

Standiirtl SInol Works, North Kunsiis City, Mo. 
Mercury Aircraft, Inc., llammondapoit, N. V. 

Packard Motor Gar Co., Detroit, Mioli. 

BinlHlioro Steel Foundry k Machine Co., Birds- 

boro, Pa 

Breeze Corp., Inc., Newark, N. T .... 

Bendix Avialiim Corp., Eclipse Aviation Div., 

Bendix. N- .T 

McCauley Sleel Projndler Co., Dayton, Ohio . 
Bendix Aviation (’orji., Eclijise Aviation Div., 

Ibuulix, N. J 

Glenn L. Martin t hi., Baltimore, Md 

Autoear Sales & Service C-o., Ardmore, Pa. . . . 

Ingersoll-llitud Go., PhdUp.sburg, N. J 

.\uto Ordnance Corp., Bridgeport, Conn 

Yellow Truck k (hiaeh Alfg. Go., Pontiac, 

Mich 

IT. S Steid Export Co., Ni'W York, N. Y 

Saginiiw Stamping A Tool Co., Saginaw, Mich. 

Fonl Alotnr Co., Alexandria, Va 

IJiiiversul Crimhcr Co., Cedar llapids, Iowa . . 
J. ( hinningham Sons A Co., Hochestnr, N Y. . 
Siiuare D Company, Kidlman Instrument Div., 

Elmhurst, N. Y 

NilPH-Boment-Poiid Co,, Pratt k Whitney Div., 

West Hartford, Conn 

C. M. Gosiger Marh'y Co., Dayton, Ohio 

Banner Die Tool & Stamping Go., Golninbus, 

Ohio . .... 

Spriesch 'T'ool A Mfg. Co., Ino., Buffalo, N Y. 
Bendix Aviation Cnrp., Bendix Products Div., 

South Bend, Tinl 

Wright Aeninautical Corp., Paterson, N. J. . . . 

Bridgeport Braas Co., Bridgeport, (hmu 

Square D Company, Kolliuan Iiisirumniit Div., 

Elmluirst, N. Y 

Wiwton Electrical Instruincut Corp., Newark, 

N. J 

International HarveMter Chicago, 111 

Crown Cork & Seal Co., Baltimore, Md 

American Car A Foundry Co., Milton, Pa. . . . 


Agency 

Commodity 

Amount 

War 

Cartridgea 

$1,112,500 

Navy 

Forgings 

500 , 250 

Navy 

Steel forgings 

777,012 

War 

Sleel rods ... 

145,115 

War 


145. B63 
140,062 

144,860 

410,200 

War 


W^ar 


War 

Metallir belt linkM 

War 


127.000 

1,175,600 

W’^ar 

CarIridgH eases 

Navy 

Lathes 

181,110 

W ar 

Tractors 

743,457 

War 

Machining forgings 

245.030 

War 

laithes 

331,268 

Navy 

Lathes 

105,751) 

War 

Dicmcl engines 

2,01.5,095 

W ar 

Tractors . 

2,272.500 

Navv 


487,105 

145,808 

N:tvv 

Lathes 

f'oaat Guard. 

Airplanes 

221.634 

W ai 

Propeller hub a.ssy 

100,672 

W :ir 

Airplanas 

4 , 962 , 220 

War 

'frailcrs 

5.1 0,002 

War 

Tractor-trucks 

350 , HBO 

War 


890.008 

210,051 

2,535,307 

1 ,OI8,i)H3 
148,000 

War 


War 


War 


War 


W ar 

High Sliced luliijitfis .... 

021,030 

War... 

Bomli ti ailer.s 

234 , .502 

War 

►Service trucks . . 

104,584 

W til 

►Scout oars 

5,412,050 

Niivy 

Indicators . 

651,047 

War 

Navv 

Data tiHiisinission sys- 
tem 

Forgings 

1,070,110 

184,205 

Niiv.'S' 


110,803 

Navv 


010,153 

264,147 

170.040 

207.041 
1,102,306 

War 


W iir 


Navy 


Nav^y 


Navv 


1,000,1)03 

Nuvn 

" 

2 , 332 , 343 

War 

DemolitioTi boinhs 

205,000 

W.-u 

Boost ur parks 

500, ’ 7 74 

’\Var 

I 'ai'lridge uiiscs 

364,005 

W'ai 

244,200 

288,000 

Wm 

Fuse parts 

War 

Booster parts 

102,4)0 

War 

1' us cs 

1,371 ,300 
200,815 

War 

Boring nulls 

Navv 

Wiuillass 

517,200 

War 

►Snmi trailers 

2,114, 504 

War 


1,182,005 

War 

Trainer aHaya 

126,737 

War 

Aircraft engines 

02,448,000 

War 

Gun oarriage 

102,025 

W^ar 

►Starter.'? 

195,030 

271 308 

War 


W Lir 

Bbiili; ON.sy.s 

308,880 

302 , 570 
738,555 

V\'Mr 

Energizer nsays . . 

War 

Gun turrets 

W'^ ar 

Tractor -trucks 

1,505,646 

War 

Machinery 

440 , 434 

War 

►Small arms material .... 

3,108,854 

War 

'I’niiks aiul parts . 

3,381 ,015 

War 

Ammunition components 

150,832 

W'ar . 

Trjiilers and accessories , . 

280,500 

War 

Tnirlts 

171 ,430 

W^ar 

►Small arms material .... 

244,125 

War 

** ** .... 

204,600 

War 

Indicator assemblies. . , . 

222 , 000 

W ar 

Drill Presses 

120,255 

War 

“ “ 

141.500 

War 

►Shackle assemblies 

141,750 

W'm 


335,920 

235,520 

War 

Wheel-brake assemblies.. 

War 

W'ar 

Alain tenance jiarts fur 

Wright engines 

Artillery components. . . . 

218,851 

135,000 

War 

Altimeter assemblies. . . . 

2,745,085 

War 

Indicator assemblies. . . . 

1,500.420 

War 

Tractors 

631,172 

War 

Small arras material .... 

1,147,030 

W'ar 

Tank cars 

679,640 
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Leaves Caterpillar Engineering Co. Mgr, Heads Tank Arsenal 





M. 


C. E. HARRISON 


E. J. HUNT 


NAMES in the NEWS 


W. C. Buchanan, former president 
of Globe Steel Tube Co., Milwaukee, 
has been elected a member of the 
Board of Directors of Allis-Chalmers 
Mfg. Co. 

George F. Chapline, vice-president 
in charge of sales of the Wright 
Aeronautical Corp., resigned that post 
to become president and general man- 
ager of the Brewster Aeronautical 
Corp. He has been identified with 
the Wright organization in various 
capacities since 1929. 

Other changes In Brewster Aero- 
nautical’s executive set-up designed 
primarily to expand the company’s 
executive forces to speed up produc- 
tion on more than $100,000,000 
of defense orders for the United 
States Navy and foreign aircraft, 
included the election of James 
Work as chairman of the Board of 
Directors, in which capacity he will 
remain active in the affairs of the 
company: of Dayton T. Brown as 
vice-president in charge of research 
and development, and of William L. 
Smith as vice-president in charge of 
material. 

William D. Kennedy, service man- 
ager of Wright Aeronautical for 
12 years, will succeed Mr. Chap- 
line as sales manager; Philip B. 
Taylor was made assistant general 
manager, and P. W. Brown was ap- 
pointed assistant works manager. 

John Dykstra, formerly general 
superintendent of production, has 
been named assistant works manager 
of the Olds Motor Works. Roy A. 
Pishel, superintendent of the Six and 
Eight Motor Plants, has been named 
night superintendent. 

A. W. Gardes has been appointed 
factory manager of the Eureka Vac- 
uum Cleaner Co., Detroit. 

C. E. Harrison, vice-president of 
the American Engineering Co., Phila- 
delphia, has been named general 
manager. He will have general super- 
vision of the entire activities of the 
company in addition to his duties as 
vice-president. 

E. J. Hunt, formerly general staff 
master mechanic of Chrysler Cor- 
poration, has been appointed operat- 
ing manager in charge of the Chrys- 
ler Tank Arsenal. The $20,000,000 
arsenal which is being built on con- 
tract from the United States War 
Dept, will begin to turn out medium 
(25 ton) tanks at the rate of five per 
day per shift in about a year. Mr. 
Hunt has been placed in charge of 
building, equipping and directing this 
operation. 

L. R. Ludwig has been appointed 
manager of two newly combined sec- 
tions of the Switchgear Div. of West- 


inghouse Electric & Mfg. Co. Mr. 
Ludwig, who has been manager of 
protective devices engineering for the 
last five years, will head the com- 
bined division of circuit breaker and 
protective devices engineering. 

David S. Lewis has been appointed 
assistant to the sales manager of 
Jessop Steel Co., Washington. Pa. 

E. R. Perry has been appointed 
executive assistant to the president 
of the Boeing Aircraft Co. Mr. Perry 
has served in a managerial and ex- 
ecutive capacity with several leading 
manufacturing and sales organiza- 
tions of the country, including the 
Eastman Kodak Company of Roches- 
ter, N. Y., and the Flintkote Co., New 
York. In the newly-created position, 
which he will occupy in the ex- 
panding Boeing Aircraft Co., Mr. 
Parry will assist in the executive 
and administrative work of the presi- 
dent’s office. 

W. Rogers, general factory man- 
ager of Caterpillar Tractor Co.. Pe- 
oria, 111., will retire on December 1. 
The position of general factory man- 


ager in the company will be discon- 
tinued. 

W. T. Roundy has been trans- 
ferred to the Atlanta office of Cutler- 
Hammer Inc., Milwaukee. 

Ralph H. Rowland, sales manager, 
and Charles E. Dewar, superintend- 
ent, have been named vice-presidents 
of the Champion Spark Plug Co., To- 
ledo. Mr. Dewar has been given 
charge of production in all company 
plants including the British and Ca- 
nadian units. Charles L. Corwin suc- 
ceed.? Mr. Rowland as sales manager. 

William F. Wise, president. Repub- 
lic Aircraft Corp., has been elected 
executive vice president of Aviation 
Manufacturing Corp. He will con- 
tinue to head the activltie.s of Re- 
public in addition to his new duties. 
At one time Mr. Wise was vice presi- 
dent in charge of sales of Ex-Cell-O 
Corp. 

Jack F. Wolfram, experimental en- 
gineer, has been named assLstant 
chief engineer in charge of engine, 
traii-smission and the axle design 


Y-P at Aviation Corp. YYright's Ass t Mgr. Oldimobile Promotes 
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and development division of Olda- 
mobile. Maurice A. Thorne, chassis 
engineer, has been named assistant 
chief engineer in charge of body, 
chassis, electrical, accessory groups 
and oflBce administration. John Os- 
wald, body engineer, will serve as 
Oldsmobile’s director of styling. 

Gordon R. Walker, has been named 
vice-president and sales manager of 
the Walker Mfg. Co., Racine, Wis., 
succeeding Malcolm McCormick, who 
has resigned. 

Oliver Smalley, vice-president, and 
H. B. Hanley, secretary-treasurer, 
both Of the Meehanite Research In- 
stitute of America, Inc., have been 
reelected. 


PLANT EXPANSION 


Kearney & Trecker Corp., We.st 
Allis, Wis., is erecting two new addi- 
tions to its plant at a cost of $10,000. 

Ex-Cell-O Corp., Detroit, will em- 
bark on a $3,000,000 expansion pro- 
gram for stepping up manufacturing 
facilities on precision aircraft parts 
by 50 per cent. Work has already 
been started in the new plant, and 
it i.5 expected that It will be up to 
full capacity by April. 

Air Associates, Inc. will start con- 
struction within a few weeks of a 
$200,000 one-story plant at the Los 
Angeles Municipal Airport. The floor 
area will cover 50,000 sq.ft, and will 
double the present capacity of West 
Coast operations of the company. 
The company is the largest manu- 
facturer and dlstHbutor of Aviation 
parts and equipment in the world. 

Wakefield Brass Co., manufacturer 
of commercial lighting equipment, 
will begin an expansion program to 
double the size of its plant in Ver- 
milion, Ohio. 

Houde Engineering Corp., Buffalo, 
will construct a $500,000 plant to 
manufacture precision instruments 
for the national defense program. 

High Standard Mfg. Co., New 
Haven, Conn., will erect a new fac- 
tory at Hamden, Conn. Expansion 
has been prompted by a $12,000,000 
for 12,400 .50 caliber machine guns 
placed with the company by the 
British Purchasing Commission. 

Tennessee Coal, Iron and Railroad 
Co., Birmingham, Ala., United States 
Steel subsidiary, has embarked on an 

expansion of the steel making and 
2Q pet cent vnciea&e In the ingot ca- 

provided by the new laciliUes. 



hp Vhrisllnn ScUnci Mnnitor 

Heads Council— R. Flan- 
ders, President, Jones & Lninson, 
S l^rruj field , Pi., has reeently been 
made head oj the Nero Riu/land 
( onncil. Mr. Flanders is a fiast- 
president of the A.S.M.F. Above 
he IS seen e.voiiiiniHf/ a nc7V artil- 
lery range finder 

Diamond T Motor Car Co. has 
started work on a second large addi- 
tion to its Chicago plant. The unit 
will be 600x120 ft. and will cost 
$175,000. The additional space is re- 
quired to take care of two govern- 
ment orders totalling 2,998 trucks 
which cost about $19,220,000. 

Pratt & Whitney Div. of Niles- 
Bement-Pond Co , manufacturer.s of 
precision instruments, will add a 
$750,000 addition to its West Hart- 
ford. Conn, plant. Employment will 
be provided for an additional 600 to 
700 men. 


BUSINESS ITEMS 


Lidgerwood Mfg. Co., Elizabeth, 

N, J., has acquired the Superior Iron 
Works, Superior, Wis. 

The National Fireworks Co., Whit- 
man, Mas.s., has taken over the plant 
formerly occupied by the Atwood 
Box Co., and will manufacture cart- 
ridges up to .50 caliber. 

The Lockheed Aircraft Corp., has 
purchased Union Air Terminal, Bur- 
bank, Calif., subject to approval by 
the Civil Aeronautics Board, from 
United Airlines for $1,500,000. 

International Nickel Co. of Canada, 
■U4., sutisVAiaiVes, nel pioM 
ot $26,425,104 for nine months ended 

taxes, etc. equal after preferred divi- 


dend requirements to $1.71 each on 
the 14,584,025 no par common shares 
outstanding. Assets as of Sept. 30 
were $95,055,604. 

Columbia Axle Co., Cleveland has 
been purchased from Aviation & 
Transportation Corp., by Walter E. 
Schott and Louis Goldsmith, manu- 
facturers. Columbia Axle is engaged 
in the manufacture of two -speed 
axles and in the machining of bombs 
and other defense work. 


OBITUARIES 


Charles L. Cameron, sales engineer 
of the Monarch Machine Tool Co., 
Newark, N. J, office, died recently of 
a heart attack. Mr. Cameron had 
been a member of the Monarch or- 
ganization since 1927. 

J. Philip Jayme, manager in charge 
of the operating department of the 
Crucible Steel Co. of America, died 
of a heart ailment at the age of 75. 
From IBBl until it was absorbed by 
the Crucible Co. in 1900, Mr. Jayme 
was employed by the La Belle Steel 
Works in Pittsburgh. He has been 
operating department manager of the 
Crucible Co. since 1921. 

Seymour G. Van Arnam, 80, former 
sales manager of the Buffalo Pitts 
Co., at one time the largest manu- 
facturer of threshing machinery in 
the world, died in hi.s home recently. 

Robert L. Crane, president and 
general manager of the Robert L, 
Crane Co., Buffalo, died suddenly 
of a heart attack two weeks ago. He 
was 68 years old. 

Archie W. Lucas, New England 
sales manager for the Jessop Steel 
Co., Washington, Pa., died recently. 
Mr. Lucas had been a member of 
the organization since 1929. 


MEETINGS 


American Society of Mechanical 
Engineers. Annual convention. New 
York, N. Y., Dec. 2^5. 

Motor & Equipment Manufacturers 
Association. Annual meeting. Black- 
stone Hotel, Chicago, 111., Dec. 10. 

National Exposition of Power and 
Mechanical Engineering. Grand Cen- 
tral Palace, New York, N. Y., Dec. 
2-5. 

SocVely ol AxAomoU’ve ‘Enstaveets. 

Annual meeting, and engineering dls- 

Mich,, Jan, 6-10, 1941. 
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SHOP EQUIPMENT NEWS 


Reed-Prentice Vertical Miller and Die Sinker 

Uses Totally Inclosed Gear Drive to Spindle 


A totally inclosed gear drive, with 
all shafts running on Timken roller 
bearings, is used in the No. 0 vertical 
miller and die sinker manufactured 
by Reed-Prentice Corp., Worcester, 
Mass. Head provides double back 
gearing with drive to spindle at low- 
est point, securing maximum power 
and rigidity. All driving gears are of 
heat-treated alloy steel. 

The saddle extends the full table 
length, forming a rigid support for 
the table. It has four bearing sur- 
faces, scraped to the base. The table, 
which is likewise scraped to the sad- 
dle. has five T-slots serving as oil 
channels, and oil pockets at each end. 
Longitudinal and cross feed screws 
are of heat-treated chrome molyb- 
denum steel, with threads milled and 
polished. Maximum operating effi- 
ciency is secured through a power 
rapid table traverse in either direc- 
tion at 95 in. per min. 

Heat-treated forged chrome vana- 
dium steel spindle is mounted on 
Timken tapered roller bearings It Is 
piovided with a 12-ln. graduated 
scale and micrometer stop tor accu- 


rately feeding to depth. Both spindle 
and head are provided with counter- 
weight. Twelve spindle speeds ranging 
from 15 to 500 r.p.m. are available. 
For each spindle speed there are 
eight feeds. 

Oster “Rapiduction" Lathe 

Built for Easy Operation 

Designed primarily as a low cost 
manufacturing tool for simple turn- 
ing operations, the “Rapiduction” 
lathe developed by Oster Mfg. Co.. 
2057 E. 61st PI., Cleveland, Ohio, has 
a capacity ol D 2 -in. round for cut- 
ting-off, boring, tapping. facing, 
threading and other jobs Capable of 
being operated by .semi-skilled labor, 
this machine is equipped with a cro.ss 
slide and saddle and i.s quickly and 
easily set up for three operations. 

Spindle head is totally inclosed. 
(Mirrying the spindle and worm shaft 
which runs in oil Spindle runs on 
ball bearings and is built with Ameri- 
can standard flanged type no.se It 
is driven by a hardened and ground 



steel worm and bronze worm gear. 
Worm shaft ls aLso mounted on ball 
bearings Multiple V- belts from the 
motor to worm shaft is the method 
of drive, speed changes being obtain- 
able through quick-change sheaves 
giving spindle speeds from 140 to 
1000 r.p.m. A coolant pump, mounted 
in the base, is driven by a V-belt 
Irom the motor. 

Mounted on the carriage with key 
and T-bolLs, the toolpost is provided 
with longitudinal adjustment for the 
length ol the carriage. A variety of 
chucking equipment is obtainable, 
including faceplate, automatic and 
universal and either manual or auto- 
matic stock stop. Power Is furnlslied 
by a 2-hp. 1800/3600 r p.m , induction 
motor with reverse or electric brak- 
ing optional. 

The machine has a swing of 13 in. 
over its bed and 6 in. over the cross 
slide. Floor space required is 33 x 70 
in. without bar feed extension. If 
bar feed is used, it extends 94 in. 
beyond the pan. Net weight of the 
machine is 1386 lb. 

Catskill Abrasive Machine 

Cuts Off Metals, Plastics 

Hard metals, plastics and ceramics 
can be cut off with the Model D dry 
abrasive cut-off machine built by 
Catskill Metal Works, Inc., Catskill, 
N. Y. Abrasive wheel and motor are 
balanced on a heavy cast iron spindle 
frame, doing away with counter- 
weights. Alloy steel spindle is equip- 
ped with alemite lubricated ball 
bearings. Spindle frame has adjust- 
able two-way stop to regulate depth 
of cut. 

WTieel guard is of heavy construc- 
tion, bolted to spindle frame and 
equipped with a special panel which 
may be quickly removed for changing 
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South Bend 16 -In. Toolroom Lathe 

Saves Time on Precision Work 



wheels. Swivel V-block vise allows 
cuts from 90 to 45 deg. angles. Cut- 
ting gage Is adjustable from 0 to 18 
in. The machine Is driven by a 
hp. 3 phase ball bearing 3600 r.p.m. 
motor, driving through two V-belts. 
A 10-in. diameter abrasive wheel is 
used. 

Buffalo "RPMster" Drill 

Has 100 Spindle Speeds 

Any of 100 spindle speeds can be 
selected with the motor running on 
the "RPMster” drill press offered by 
Buffalo Forge Co , Buffalo, N. Y. Two 
sizes, with capacities of IMs and 1 In. 
in cast iron, are available. Both have 
an overhang of 13 in. 

Machines can be furnished with or 





without back gears and with or with- 
out power feed. All controls are 
within easy reach of the operator. 
Motor and controls are built into the 
pedestal. Drive is through V-belts. 
Space under spindle nose is 27 in. 
Table measures 23 x 22 in. Weight is 
approximately 2,300 lb 


The Series S toolroom lathe an- 
nounced by South Bend Lathe Works, 
426 E. Madison St., South Bend, Ind., 
Is claimed to be especially adapted to 
fine work. A convenient control ar- 
rangement saves time and effort, re- 
ducing operator fatigue and assuring 
maximum production. Large hand- 
wheels facilitate precision adjust- 
ments on close work. Adjustable mi- 
crometer collars on the cross feed 
screw and the compound rest screw 


are large with clear-cut graduations. 

Toolroom attachments supplied 
with the lathe include handwheel 
type draw-in collet chuck, telescopic 
taper attachment, micrometer carri- 
age stop, thread dial Indicator, and 
chip pan. An electric grinding at- 
tachment, milling attachment and 
other attachments, chucks and ac- 
cessories are available. 

The telescopic taper attachment is 
permenently fixed to the lathe 
carriage and is always ready for use, 
regardless of the position of the 
carriage . To engage the taper at- 
tachment, it is only necessary to 
tighten two binding screws. The tele- 
scopic cross feed screw eliminates the 
necessity of disconnecting the cross 
feed nut when the taper attachment 
is to be used. The cross feed screw 
may be used to adjust the turning 
tool for the required diameter, and 
the taper attachment may then be 
engaged. To change back to straight 
turning, it is only necessary to loosen 
the two binding screws. 


The fully Inclosed underneath 
motor drive provides eight spindle 
speeds ranging from 21 to 725 r.p.m. 
Vibration-free operation at high 
speed is achieved by using a direct 
belt drive to the carefully balanced 
cone pulley and spindle assembly. 
Motor and driving mechanism are 
mounted in the cabinet leg under the 
headstock. Back gears provide slow 
spindle speeds and ample power for 
machining large diameters. A con- 


venient belt tension release lever and 
wrenchless bull gear lock permit 
rapid changing of spindle speeds. 

A quick-change gear mechanism 
provides 48 power longitudinal car- 
riage feeds from 0.0015 in. to 0.0841 
in., 48 power cross feeds from 0.0006 
in. to 0 0312 in., and 48 right and 
left hand screw threads from 4 to 
225 per in. 

Large headstock spindle bearings 
provide extreme rigidity to reduce 
chatter. Alloy steel spindle has all 
bearing surfaces carburized, hard- 
ened and precision ground. Spindle 
Journals are superfinished to a 
smoothness of 5 microinches. Bed 
Is a heavy semi-steel casting with 
three large V-ways and one flat way. 
Carriage is heavily constructed, with 
long bearing surfaces. Apron Is a 
double wall one-piece type, providing 
rigid support for both ends of all 
gear shafts. Power carriage feeds 
are operated by a worm drive and a 
series of steel gears in the apron 
which run in an oil bath. Power 
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feed^ are controlled by a multiple- 
disk clutch. 

The Series S lathe has a 16-in. 
swing. It is made in bed lengths of 
6, 7 and 8 ft., with center distances 
of 34, 46 and 58 in. respectively. The 
headstock has a 1% In. capacity 
through the spindle, and takes collets 
up to 1 in. capacity. 


Universal Angle Plate 

Fits Various Machines 

The universal angle plate announced 
by Wesson Co., 1050 Mt. Elliott Ave., 
Detroit, Mich., is said greatly to in- 
crease the range of work which can 
be done on drill presses, grinders and 
milling machines. Instead of vise 
Jaws, the universal base with pat- 
ented cradle design is fitted with a 
slotted top plate. 

The plate may be adjusted in three 
planes, each plane completely gradu- 
ated. Through the use of this device, 
parts which are too large or of too 
irregular shape to be held conven- 


The 750-ton two-point press devel- 
oped by Cleveland Punch & Shear 
Works Co., 3900 St. Clair Ave.. Cleve- 
land, Ohio, measures 156 in. between 
the uprights and has an over-all 
height of 260 in. Press is symmetri- 
cal front and back, the double gear- 
ing and the drive unit being located 
in the box type crown. It is equip- 


iently in a vise can be clamped by 
T-slots in the top plate. 

The device provides an important 
advantage when work involves a 
number of different operations using 



the same angle. Once the work is 
clamped to the angle plate and the 
angle established, It need nob be dis- 
turbed as the entire device may be 
moved from one machine to another 
without removing the work. 


ped with a pneumatically operated 
friction clutch and brake, and the 
flywheel is provided with an air 
brake to bring the flywheel to a 
quick stop whenever the power Is 
shut off. 

The slide is counterbalanced by air, 
the cylinders being located in the up- 
rights where they are readily acces- 


sible and can easily be removed 
without disturbing any other portion 
of tlie press. The bed, which meas- 
ures 52 in. front to back and 156 in. 
right to left, is equipped with a 
T-slotted boLster plate and pneumatic 
cushions. Slide stroke is 12 In. Press 
operates at a speed of 9 strokes per 
min. 

All gears run in oil, and there is 
an overflow limit in all gear housings 
to permit excess oil to return to the 
reservoir in tlie slide. All bearings 
are lubricated by an automatic power 
operated pump. 

Carbide Tool Grioder 

Built for Heavy Duty 

As a companion to the Model AA 
machine, the heavy duty carbide tool 
grinder offered by Thos. Prosser 
Son, 120 Wall St., New York, N. Y., 
embodies all the features of the 
smaller machine, plus ample power 
for grinding the heaviest tools. It 
also incorporates provision for wet 
grinding. 

Machine provides for rapid metal 



Cleveland Punch & Shear Works 

Builds 750-Ton Two-Point Press 



t 



removal when roughing, and for ac- 
curate finishing of all single point 
tools with flat surfaces held exactly 
to the desired angle.s. Absence of 
vibration makes It suited to the use 
of diamond wheels At the same 
time, it has ample power and stam- 
ina to permit the use of the coarsest 
roughing wheels. High-speed steel 
and Stellite, as well as carbide tools, 
can be ground economically. 

Wet grinding equipment provides 
a copious coolant flow, permitting 
faster grinding of all types of carbide 
tools without danger of cracking or 
checking, and resulting In less wheel 
wear. Equipment consists of a cool- 
ant pump, pan, and settling tank. 

The grinder is equipped with 
quick- acting indexing tables, per- 
mitting Instant setting to the desired 
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angle It is never necessary to raise 
or lower the table as its edge always 
remains at the same point with re- 
spect to the wheel face Spindle 
runs in double-row, self-aligning, 
precision ball bearings, with laby- 
rinth dust seal, driven by double V- 
beJts The grinder uses either dia- 
mond or silicon carbide cup wheels 
on either end so that any combina- 
tion of wheels can be employed Cup 


Die Finishing Equipment 

Makes Short Runs Feasible 

Equipment for finishing and servic- 
ing Carboloy drawing dies for pro- 
ducing special shapes of bar and rod 
Introduced by Carboloy Co , 11149 E 
Eight Mile Road, Detroit, Mich , per- 
mits users to employ such dies eco- 
nomically for short as well as long 
runs The company is also offering 
shape dies, m low-piiced cored or 
pre-foimed states, for rapid finishing 
to shape with the new line of equip- 
ment 

The line comprises standard hexagon 


and square rough cored dies avail- 
able in a wide range of sizes These 
dies require minimum stock removal 
for finishing to the usual sizes, the 
cored shapes being virtually identical 
to the usual forms of drawing dies 

Equipment consists essentially of 
a die-bearlng sizing machine, a die 
shaping machine, a hand polishing 
tool and an adaptation of a bench 
shaper for machining the required 
laps All three machines have the 
same basic action — a short high- 
speed reciprocating stroke In all 
cases an electric motor drive actuates 
an eccentric which in turn imparts a 
reciprocating motion to the vertical 
spindle 

To rough and finish the bearlns^ of 
the dies, laps of the same shape as 
the bearing, but with 0 010 in taper, 
are used, the number of laps depend- 
mg on the number of times 0 010 in 
must be removed Laps for produc- 
ing entrance, approach, bell and back 
relief angles also are smaller In 
lapping the angles, the lap is recip- 
rocated by the vertical spindle At 


wheels are mounted on steel backing 
plates, and their location on the 
shaft Ls adjustable to compensate for 
wheel wear The wheel face can be 
kept close to the table and the 
wheels can be almost entirely con- 
sumed A totally enclosed dust-proof 
motor is supplied, with a drum type 
on-off-ieveise switch, so that lough- 
Ing and finishmg of both right and 
left-hand tools arg convenient 


the same time, die and spindle are 
rotated slowly by hand The finish- 
ing or polishing hand tool also em- 
ploys laps, reciprocated at high speed 
through an electric motor driven 
eccentric with a short stroke 
A special adaptation of an Atlas 
bench shaper has been worked out 
for machining the laps The swivel 
plate on this shaper ls mounted at an 
angle so that in the normal position 
a 0 010-ln taper is produced on the 
laps The swivel plate is set over at 
a 5-deg angle to the stroke so that 
feed marks will be al an angle to the 
lap axis, pioducing a filing action 


Abrasive Cleaning Machine 

Cleans Three Parts at Once 

Three small parts at once can be 
cleaned or stencilled with the semi- 
automatic sandblast machine built 
by Leiman Bros , Christie St , 
Newark, N J The machine is en- 
tirely self-contained, all of the work 
being done under cover, without the 
discomfort of flying sand or dust 
particles 

In addition to the machine itself, 
there are three revolving tables — 
each table holding several fixtures 
for the parts A motor-operated 
table brings one part inside the cyl- 
indrical sandblast cabinet and 
directly under two enclosed sand- 
blasting nozzles After hesitating 
under the nozzle, for a predetermined 
time, the table rotates to the next 
fixture The same procedure is simul- 
taneously taking place at the other 
two tables An attendant at each 
revolving table removes a finished 
article when the table comes to a 



standstill and replaces it with a new 
article to be sandblasted 
The sandblast unit Itself with its 
three enclosed nozzle ^statlons of two 
no-5Zles each, is cylmdiical in shape 
with a strong suction motor-driven 
dust collecting fan and dust separ- 
ator Tins dust collectoi maintains 
an indrawing draft at each nozzle 
station, preventing any outward 
escape of dust A cleanout section is 
provided for removing abrasives 
deposited m the form of dust in the 
separator All no/zles are continu- 
ously fed with abrasive which can be 
used over and over until entirely con- 
sumed 01 reduced to dust 

"Zephryplane Junior” Sander 

Suitable for Light Work 

The "Zephyrplane Junior” 2 'a - in 
belt Sander made by Skllsaw, Inc , 
5033-43 Elston Ave , Chicago, 111 , is 
especially suitable for "clean up” 
work and for many final finish oper- 
ations Among its features are a dlc- 
cast aluminum frame, ball bearing 



construction, and a universal motor 
A patented control lever permits 
quick belt changes Belt travels at 600 
ft per min , and is kept uniformly 
taut by a coil spring The sander 
weighs only 9 ¥j lb 
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Hannifin Centrifugal Quenching Machine 

Saves Time and Minimizes Distortion 


Designed for handling many types of 
circular parts, the centrifugal 
quenchmg machine developed by 
Hannifin Mfg Co , 621-631 S Kolmar 
Ave , Chicago, 111 , is claimed to avoid 
distoTtion and save 80 per cent of 
quenching time by providing accurate 
control of the quenching process 
Coolant is applied to the entire cir- 
cumference simultaneously, with pro- 
gressive quenching toward the center 
of the piece The machine provides 
correction of mechanical alignment 
of the parts when hot, with adjust- 
able pressures on fixtures to give 
flattening and rounding effect as nec- 



essary Closely controlled aie time of 
quenching operation, volume of 
quenching medium, and temperature 
of quenching medium as quenching 
pi ogresses 

In operation, the heated part is 
placed on the lower fixture, aftei 
which the automatically operated 
holding fixtures close and provide a 
mechanical straightening effect oi 
alignment of the hot part When 
closed, the entire assembly of quench- 
ing chamber, holding fixture and hot 
part is rotated by a motor Quench- 
ing oil IS then introduced at the outer 
edge of the revolving container As 
the oil volume is increased, quench- 
ing takes place from the circumfer- 
ence of the pwirt toward the center 
Oil Hows out of the revolving cham- 
ber under controlled conditions, so 
that uniformity of temperature is 
maintamed by fresh oil Complete 
automatic cycle occupies from 40 to 
60 sec on typical gears and sprockets, 
as compared with 4 to 5 min re- 
uiied by usual methods Sectional 


quenching under controlled conditions 
is easily obtained, allowmg the centei 
of the part to remain unquenched, 
lesulting in differential hardness of 
the finished piece 

Plastic Drawing Presses 

Made Available by Taber 

Taber Instrument Co , North Tona- 
wanda, N Y , has announced a series 
of hydiaulic and mechanical presses 
equipped with special tooling foi 
deep drawing transparent sheet plas- 
tic such as cellulose acetate, Ethofoil, 
and Vinylite Many transparent con- 
tainers and other products formerly 
made with cemented joints can now 
be drawn to shape without visible 
seams Objects up to 3 in diametei 
can readily be made with a hand 
press having a 6-in stroke with a 
capacity of about ton, while laigei 
articles requiring pressures of one to 
three tons are best produced on the 
hydraulic press illustiated - ThLs 
press has a 10-ln stroke a ram 
speed of irom 30 to 60 m per min 
and lb capable of a sustained produc- 
tion of 600 pieces per houi Pressuie 
IS supplied by a vertical vane type 
pump submerged directly in an oil 
reservoir 

Operation of the pi ess is as fol- 
lows Disks of the required diameter 
are cut with a die made of steel 
cutting rule These disks aie then 
placed one at a time between the 
electiically heated draw plates The 
draw plates are clamped together 
either by hand clamps or automatic- 
ally when the foot pedal is depiessed 
drawing the part which is then 
ejected fiom the machine into a 
chute while the ram leturns to the 
starting position The unit Is self- 
contained, having a compressor 



mounted In the base to supply air 
for ejection and other purposes 

Die temperatuie must be held 
within two degrees of the ideal 
temperature determined for the par- 
ticulai operation A dial thermom- 
eter mounted on the front of the 
machine indicates the temperature 
which is automatically controlled by 
thermostats in the die A thermostat 
control box located just beneath the 
table indicates thermostat operation 
by a neon light 

Electrical equipment includes a 
magnetic starter air compressor, oil 
pump, and heating equipment A 
control governing press speed Is 
mounted on the frame immediately 
to the left of the operator This en- 
ables speed adjustment for the par- 
ticulai part to be readily made 

Flats Finished in Production 

With “Ultra-Lap" Machine 

Any number of flat surfaces with 
virtually identical characteikstic^s of 
flatness and smoothness can be pro- 
duced on a production ba.sLs with the 
“Ultia-Lap" machine offered by 
Ultra Lap Machine Co , 246 McDoug- 



all Ave , Detroit, Mich Due to mul- 
tiplicity of motions, light pressure 
and type and quantity of abrasive, 
any material may be lapi>ed without 
danger of loading abrasive Into the 
finished surface Limits of less than 
one light band (0 000012 in ) for flat- 
ness and one micro inch r m-s for 
flatness and smoothness can be met 
Tlie machine lb designed for easy 
operation and is built to stand up 
under continuous operation It 
mechanically reproduces the motion 
most used in hand lapping opera- 
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tloiLS. Lapping plates stand up for 
an extremely large number of sur- 
faces before they require recondition- 
ing, It is claimed that the only time 
it is necessary to remachine the face 
of the lap is when the plates are 
accidentally damaged 


Versatility Features Design 
Of H. 0. Bates “AcromarkeR” 

The "AcromarkeR” name plate 
stamping machine offered by H. O. 
Bates (AcromarK Co.), 245 N. Broad 
St., Elizabeth, N. J , Is adapted to 
stamping complete name plates from 
metal strip and to hllmg in serial 
numbers, specifications and other 
Information into etched, embossed, 
cast and other types of metal, fiber 
or plastic plates. Holding fixture 
receives a plate up to 8x4% in. and 
permits stamping within an area of 


5 In. left to right by 3% in. top to 
bottom, up to % in thick 

Die wheel rotates on double row 
SKF precision roller bearings. It has 
a positive stop for positioning each 
character. Machine table can be ad- 
vanced a full space or a fraction of 
space. Powerful screw pressure per- 
mits stamping of steel, stainless steel 
and alloy steels Dies are of heavy- 
duty construction, and are designed 
to withstand severe service Machine 
is finished in black and chromium 

"Pix-Up" Finder and Tray 

Speeds Up Screw Driving 

An increase of from three to nine 
times in the speed of power-driving 
screws is claimed for the Thor "Pix- 
Up” finder and "Adjusto-Tray” de- 
veloped by Independent Pneumatic 
Tool Co., 610 W. Jackson Blvd , Chi- 
cago, 111. This device, which sorts, 
picks up and holds screws for driv- 
ing, eliminates time wasting hand 
operations of picking up screws by 
the fingers and starting or holding 
the screw in a tapped or drilled hole. 
Not magnetic, but entirely mechani- 
cal, the unit is simple in design and 
operation. 

The unit consists of the "Adjusto- 
Tray", which is spring mounted on 
a base and adjustable by clamp 


screws for the length of screw to be 
driven. Into this tray, which has a 
series of slots, screws are spilled; 
shaking the tray a few times sus- 
pends the screws in the slots by their 
heads. A power screw driver equip- 
ped with the "Pix-Up” finder is then 
placed over a screw head and pressed. 
As the tray depresses slightly, the 



finder grips the screw head firmly, 
holding it ready for driving. Finder 
Itself Is an extension type that can be 
fitted to any Thor power screw 
driver. It has three slots lengthwise 
which open slightly as the finder is 
pressed over the screw head and close 
on the head to hold it, acting as 
mechanical fingers Inside the lower 
end, the finder is recessed to fit the 
particular screw to be driven. 

Bore Inspection Telescope 

Penetrates up to 20 Ft. 

A clear and detailed view, much en- 
larged, of the inner walls of gun 
barrels, tubing, pipes, boiler tube.s, 
and similar members up to a depth 
of 20V^ ft is provided with the Model 
No M 2125 bore insjjection telescope 
developed by Gaertner Scientific 
Corp , 1201 Wnghtwood Ave , Chi- 
cago, 111. Small holes, cracks, plLs, 
scratches and other defects are read- 
ily seen Inspection can be made in 
tubes 1 to 4 in in diameter. 

The main unit of the telescope per- 
mits inspection of tubing to a depth 
of 4% ft. It consists of an illumi- 


nating head, a telescope tube con- 
taining the necessary optics, and a 
removable eye-piece. Extension 
tubes, each 4 ft. long and containing 
the necessary optics, can be added to 
the main unit to increase the depth 
of inspection. As many B.S four of 
these extension tubes can be added, 
giving a maximum usable depth of 
2014 ft. The method of connecting 
the extensions Is such as to ensure 
a rigid tube. 

The illuminating head which car- 
ries a special tubular lamp, Is pro- 
vided with an adjustable Inclined 
mirror, which enables the observer 
not only to look along the inner walls 
of the bore, but also to obtain a 
direct view at right angles to the 
wall. The Image of the wall formed 
by the mirror appears in the center 
of the field of view. The view is 
such as would be seen were it possi- 
ble to place the eye within 2 to B 
in. of the point being Inspected. 

Half-Ton Lift Truck 

Used Withiut Skids 

The ^-ton ball bearing lift truck of- 
fered by Barrett-Cravens Co., 3255 
W. 30th St, Chicago, 111., can be 
used either with or without skids 



because of a sheet metal deck on the 
upper frame. Made m platform 
heights of 3 ’4, 6, 7 and 9 in, this 
small truck is available only in 18 in. 
widths, with lifts of 2 in 
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iBprovenents in Lipe “Carbo-Latbe” 

Give Extra Rigidity for Heavy Work 



Designed for high-production turning 
with modern alloy tools, the ' Carbo- 
Lathe” made by W C Lipe Inc 208 
S Geddes St , Syracuse, N Y , incoi - 
porates improvements that add to 
rigidity and Increase the machine’s 
ability to take heavy cuts in tough 
materials at high speed without chat- 
ter or tool breakage 
Bose IS a box section completely in- 
closing the motor and drive mechan- 
ism All controls are out of sight 
The motor cabmet is consideiably 
larger to accommodate a motor as 
large as 10 hp , and to provide space 
for free air circulation and efficient 
motor ventilation The base also 
houses a coolant tank now double in 
capacity, and a large chip pan Re- 
cessed toe room is of sufficient height 
to prevent interference even when the 
operator stands on a platform A com- 
partment at the end of the base gives 
room for stoiuig tools and acces.sories 
Box-type construction requires no ad- 
ditional floor area 
Size of the lathe permits 12 in 
swing and 18 in between centers 
Power is applied through worm drive 
Reduction of friction is obtained by 
mounting the spindle on two Timken 
bearings and by using ball bearings 
on the clutch pulley, clutch shaft, 
worm shaft, feed worm-gear shaft 
clutch-feed shaft, hand-feed shaft, 
rack pinions and feed shaft in bed 
The eoo-lb headstock and bed are 
cast in one solid piece of chrome- 
nickel iron A correspondingly heavy 
two-piece tailstock Is used Tailstock 
quill Is 9 In In diameter Its center 
can be operated by handwheel or 
lever, supplied optionally 


General Electric d.c. Motors 

Are Safer, More Compact 

Compactness and Improved protec- 
tion are two outstanding features of 
a line of d c motors announced by 
General Electric Co , Schenectady 
N Y A new design of rolled-steel 
frame and improvements m end- 
shield and bearmg-biacket construc- 
tion combine to give these motors 
bet^'er protection from external dam- 
age Use of “Formex’ wire coils and 
a specially developed insulating varn- 




ish provides high resistance to im- 
pact, abrasion and action of foreign 
materials Motors can be furnished 
with either sleeve or ball bearings 
Open motors are available in con- 
stant-speed ratings from V^s hp at 
850 r p m up to 60 hp at 1,750 r p m , 
and in adjustable-speed ratings from 
hp at 850/3 400 rpm up to 15 
hp at 500/1 800 rpm Motors m 
the larger ratings (beginning at 50 
hp 850 rpm) embody additional 
design innovations such as a new 


system of self-ventilation, extra pro- 
tection of all current-carrying and 
rotating parts and large conduit 
boxes V-type double brush-holders 
give better commutation and permit 
rotation in elthei direction A new 
type lifting lug facilitates handling 
Other features common to the en- 
tire line include lowei WR^ small 
diameter, and reversal without 
changing any parLs of the frame, 
fan, or brash iigging 


"Ideal" Brush Coucaver 

Produces Accurate Shape 

It’S easy to form brushes to the com- 
mutator curvature with the carbon 
brush concaver announced by Ideal 
Commutator Dresser Co , 1057 Park 
Ave, Sycamore, 111 With this device 
the old brush Is used as a templet to 
locate the arc segment on the cutting 
guide slot, which corresponds to the 
contour of the commutator or slip 
ring After this segment Is found 
the new brushes may be formed with- 
out further set-up 
Any electric drill or electrical shaft 



w 


drive may be used to operate the 
cutting head The complete unit in- 
cludes aluminum guide casting, cut- 
ting file removable angle plate with 
clamping device and C-clamp The 
device takes piacticilly any sU(» 
brush for a 4 to 48-in diainetei com- 
mutator 


Midget Toggle Filer 

Devised for Aircraft Work 

Knu-Vise, Inc , 16B41 Hamilton Ave , 
Detroit, Mich , has developed a 
midget toggle plier especially for use 
in the alrcrak industry Over- all 
length of thLs tool Is only 3 in , and 
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weight is only 3 oz. Made from SAE 
1029 steel, hardened and temp^ered, 
it provides a leverage of more than 
90:1, thus enabling the operator to 
grip small parts with a pressure in 
excess of that obtained with the 
small conventional C-clamp 


Leslie Hand Punch Press 

Maintains Pnsitive Alignment 

The hand-operated punch press built 
by Leslie Welding Co., 2943 Carroll 
Avc., Chicago, 111., is claimed to in- 
corporate the accuracy of a leader 
pin die set, although it has no ram, 
ways nor slides Register of punches 
and dies is maintained by a leaf arm 
which is rigid except at its flexing 
point. Because of this construction, 
coupled with an unduly wide bearing 
of the operating eccentric, it Is said 
to be unnecessary to center the load 
on the punch plate. 

The press Ls evspecially adapted to 
blanking and punching small stamp- 
ings and punching along the edges of 



large sheets Punch plate measures 
4 X 414 in. and is designed to accom- 
modate most blanking punches ordi- 
narily used on small power presses 
Clearance from punch plate center 
to frame is 6 in. iStroke is v,i in . 
with a stroke adjustment of % in. 
Press has a capacity for punching 
through 14 gage mild steel or 16 gage 
18-8 stainless steel. 


Welding Cable Connectors 

Lock Conductors Together 

Joints in arc welding cables are se- 
curely locked together with the in- 
sulated cable connectors offered by 
Jackson Electrode Holder Co., 6553 
Woodward Ave , Detroit, Mich. Tlie 
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device provides a positive and quick 
method of connecting various lengths 
oi arc welding cable 
To apply, about 14 in. of insula- 
tion is stripped from the end of the 
cable. The fine wires are spread 
enough to Insert the coned head of 
the connector bolt and a copper 
sleeve and lock washer slipped on. 
The nut is screwed down as tight as 
possible to clamp the cable strands 
against the inside wall of the sleeve 
and provide copper-to- copper con- 
ductivity The same process is re- 
peated with the other cable end. both 
sleeves are placed in the copper 
shells, and the insulated housings are 
slipped on and screwed together. A 
red insulator housing Identifies the 
positive connector; black, negative. 



Steel Carrying Case 

Protects Hand Grinders 

To keep its No. 8 and 10 hand grind- 
ers free from shop dirt and to pre- 
vent them from being misplaced, Du- 
more Co , Racme, Wis., has developed 
a sturdy steel carrying case. This 
case measures 11x44x3% in and also 
contains a compartment for storing 
extra grinding wheels, abrasive bands 
and arbors. 


L&N Thermocouple Fitting 

Makes Replacement Easier 

To facilitate thermocouple replace- 
ment, a universal union for angle- 
type couples has been adopted by 
Leeds & Northrup Co., 4934 Stenton 



Ave , Philadelphia, Pa. The two 
halves of this union lit snugly to- 
gether in a ground Joint making it 
vapor- and fume-tight. By unscrew- 
ing a single clamping nut the thermo- 
couple’s hot leg can be detached; or 
it can be rotated to any angle be- 
tween 90 and 180 deg. and locked 
firmly in place. 


Worm Gear Speed Reducer 

Transmits Light Loads 

The No. 34 BT worm gear speed 
reducer has been designed by Win- 
field H. Smith, Inc., Sprlngvllle, N. Y., 
for efficient speed reduction in frac- 



tional horsepower applications. Said 
to be of high quality construction 
throughout, this worm-on-top reducer 
embodies a worm of hardened steel 
with ground threads keyed to the 
shaft which is mounted on radial 
thrust type ball bearings. Gears are 
of special alloy bearing bronze. Built- 
in oil seals are provided at all shaft 
extensions. Ratios of 58, 36, IB and 
9 to 1 are available, in the 4-hp 
rating with a torque capacity up to 
190 in -lb Unit measures 64 in 
high, 4 4 111 . wide and 5 in. long 
Weight Is about 16 lb 


"Mechani-Seal" Ball Bearings 
Used in Transmission Units 

Fafnir Bearing Co , New Britain, 
Conn., has developed a series of 
pillow blocks and other transmission 



units incorporating “Mechanl-Seal” 
ball bearings. The light series pillow 
blocks, flange cartridges and cylin- 
drical cartridges offer two outstand- 
ing advantages, for in addition to the 
efficiency of the seal construction, 
they offer the ease of application 
made possible by a wide inner ring 
design with self -locking collar. They 
are locked to the shaft with a finger- 
twist. No machining, adapters or 
lock nuts are required. 

The “Mechanl-Seal” bearing, em- 
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ploying close tolerances rather than 
rubbing material for its efficiency, 
imposes no extra friction or drag 
Two steel plate shields form the in- 
nermost members. They are tightly 
fitted to the bearing outer ring. An 
outer corrosion-proofed steel plate 
shield, pressed on the inner ring, 
clears these inner plates by definite 
but close tolerances, and acts as an 
efficient slinger. 


“Sealmaster” Ball Bearings 

Have Extended Inner Rings 

Extended inner rings are provided in 
the Style A '‘Sealmaster*’ ball bearing 
units developed by Stephens-Adam- 
son Mfg. Co., Aurora, 111. For ma- 
chine application on straight shafts, 
these bearings employ a centrifugal 
labyrinth seal, eliminating the neces- 


Sqnare B Vnltage Tester 

Permits Easier Readings 

Use of different colored bands for 
each alternating current voltage, to- 
gether with increased pointer travel 
at higher voltages, makes possible 
easier readings with the No. 5000 
voltage tester offered by Square D 
Co., Detroit, Mich. In this improved 
instrument alternating current is 
distinguished from direct current by 
vibration of the^ pointer, which is 
flush with the outside of the case to 
prevent injury. Operating mechan- 
ism has been strengthened and im- 
proved to provide greater accuracy. 

Long, rubber-covered lead wires 
are fitted with hooks and with sharp 
points for piercing wire insulation 
without damage. Steel strands in 
the wires make the leads capable of 



resisting considerable strain without 
breaking. Fiber handles insulate the 
leads, which are armored at the 
entrance to the case to prevent wear 
or breakage. 


^ Kux-Lohner Hand Ladling Die Caster 

Molds Parts from Aluminum or Brass 



slty for seals in the housing. An- 
nular grease groove with two holes 
permits regreasing. Bearing is fitted 
with a snap ring to permit through 
bore of the housing. It is available 
for shaft sizes from % to 215 in. 



“Streamlined" Terminal 

Besigned for Easy Taping 

Type SNA-H “Btreamllned” cable 
terminal offered by Burndy Engineer- 
ing Co., 459 E. 133rd St., New York, 
N. Y., has been designed to facili- 
tate easy taping of the connector and 
to help insure a moisture-proof seal 
to the insulation. A recess at the 
cable entrance permits the end of the 
cable insulation to be Inserted Into 
the connector, thus shrouding and 
protecting the Insulation. This con- 
nector is also made with hexagon 
head cap screws set in recesses in the 
cap In such a way that they can be 
easily tightened with an ordinary 
socket wrench. 


Die castings of either aluminum or 
brass alloys can be produced with 
the high-pressure type die-casting 
machines developed by Kux-Lohner 
Machine Co., 2145-47 Lexington St., 
Chicago, HI. Built in two sizes, these 
machines are of the hand-ladling 
type in which the molten metal is 
poured from a crucible into a well at 
the back of the stationary die half, 
and from there injected into the die 
under pressure up to 10,000 lb. per 
sq. in. 

On the Model HP-12 machine, die 
space between bars is 12 in. square. 
On the No. HP- IB model, die space is 
18 in. square. Castings weighing up 
to 7 lb. in brass and 2^ lb. in alu- 
minum can be made. 

Machines are massively built to 
withstand both high injection and die 
locking pressures. All parts subjected 
to wear are made of heat-treated 
alloy steels. Dies are opened and 
closed by a powerful toggle arrange- 
ment. Toggle bearings on the die 
plates are extremely wide and extend 
to all four corners of the die plate.s. 
Hardened steel pins operate in hard- 
ened steel bushings. 

Both machines are fully hydraulic 
in operation, with the rams for open- 


ing and closing the dies and inject- 
ing the metal all operated from a 
central motor driven hydraulic pump 
mounted on an oil storage tank. 
Only one operator is required. Ma- 
chines are built close to the floor to 
facilitate ladling. The ladling well is 
approximately table height, with no 
interfering members around it. 

Incorporated in these machines 
are safety features whereby each 
phase of the casting cycle must be 
operated in the proper sequence and 
each cycle completed before the next 
one can start. An electric timing de- 
vice controls the solidifying period. 
Operation of two hand levers, one 
controlling the die opening and clos- 
ing, the second controlling the injec- 
tion plunger, puts the machine 
through its complete cycle. A gas 
accumulator bottle charged with ni- 
trogen Ls provided to intensify speed 
of the shot. 


! 
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Non-Slip Floor Wax | 

Makos Uso of Nooprene ; 

Plexrock Co., Dept. AM, 2300 Man- 
ning St.. Philadelphia, Pa., heLs devel- 
oped a non-slip floor wax embodying 
duPont Neoprene. Use of this syn- 
thetic rubber is claimed to provide 
longer life and greater resistance to 
abrasion and heat. 

General Electric Galvanometer 
Provides Extreme Sensitivity 

A galvanometer more than three 
times as sensitive as previous ones 
has been introduced by General Elec- 
tric Co., Schenectady, N. Y. This in- 
strument is said to be suitable for 
many applications where wall types 
were heretofore frequently necessary. 
Applications Include temporary set- 
ups for factory and laboratory testing 
and permanent installations for test- 
ing Instruments, material, and pro- 
duction apparatus where rapid read- 
ings and minimum operator fatigue 
are essential. Extreme sensitivity Is 
obtained by two flxed mirrors Inside 
the case, which Increase the effective 
light beam length. 

Galvanometer element and optical 
systems are mounted in sturdy cast 
aluminum alloy case. Translucent 
scale is double-marked 50-0-50 and 
0-100 in 1-mm. divisions. Light is 
provided by an easily replaceable 
automobile-type lamp, which provides 
a high-intensity spot with hairline 
index, so that the scale can be read 
quickly, accurately, and with mini- 
mum fatigue. An external adjuster 
is provided for setting the element. 





SHAUNOT 

PASS — 



Unless every one of the eight critical dimensions of this 75 mm. shell 
checks within prescribed limits, it does not pass this guardian of quality. 
Six hundred an hour of these shell bodies are thus checked on the 
Sheffield Multichek Electrigage pictured at the left. In a flash the inspector 

knows whether each shell body is accept- 
- • able or not. 


'Xolorflex" Floor Dye Made 
Fire, Acid and Alkali Resistant 

“Colorflcx”, an enamel-like floor dye, 
offered by Flexrock Co., 2300 Manning 
St,, Philadelphia, Pa., has been im- 
proved to make it resistant to fire, 
acids and alkali. It is claimed that a 
match can be applied to the .surface 
without the gloss being injured. It is 
likewise claimed that the surface is 
unaffected by either concentrated or 
dilute sulphuric or carbolic acids. 

“Vanite" Polishing Grain 

Made Under Rigid Control 

An advantage of "Vanite,” a fused 
aluminum oxide polish grain devel- 
oped by Hanson-Van Winkle-Mun- 
nlng Co., Matawan, N. J., is the 
rigid manufacturing control to pro- 
duce consistent uniformity from keg 
to keg and from month to month as 
regards size, shape and chemical 
composition of the grain. The grain 
Ls a product of Bauxite, from which 
all Impurities such as a titanium 
oxide, iron oxide, silicate, etc., have 
been removed. 

Grains are of the “blocky" type, as 
nearly equl-dlmenslonal as possible 
and practically free from weak par- 
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The slightest variation beyond tolerance 
limits is flashed by a colored signal light on 
the control board above the Electrigage 
head. The color of the light indicates 
whether the dimension is oversize or under- 
size. And the position of the colored flash 
indicates just which dimension or dimen- 
sions ore incorrect. If all dimensions are 
correct the master signal at the top of the 
board so indicates. Then it is unnecessary 
to read individual signals. 

If your problem is rapid, accurate inspec- 
tion of multiple dimensions on □ wide 
variety of parts without eye strain, write 
for parliculors on the Sheffield Multichek 
Electrigage. 
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tides which have inferior abrasive 
value. Its high capillarity makes 
the compound especially suitable for 
use with adhesives. It is said to 
make possible the production of a 
strong wheel head which will give 
maximum polishing performance and 
economy. 

M.S.A. "Comfo” Respirator 
Protects Against Metal Fumes 

For protection against fumes of 
metals, such as those generated when 
burning, pouring or molding lead, 
cadmium, zinc, etc., the “Comfo” res- 
pirator has been developed by Mine 
Safety Appliances Co.. Braddock, 
Thomas & Meade Sts., Pittsburgh, Pa. 
Approved by the U. S Bureau of 
Mines, this unit provides complete 
working freedom and permits use of 
goggles or other headgear without 
interference. 

Construction features include Alters 
of unique design, having high filter- 
ing efficiency against fine metal 



fumes; filter area more than double 
that of regular dust filters; alumi- 
num filter containers, assuring long 
filter life by keeping out grease and 
dirt; all-rubber facepiece which fits 
any face snugly and comfortably; 
and foolproof U. S. Army type ex- 
halation valve. 

Mercury Ford Truck 

Handles Sheet Metal 

Mercury Mfg, Co., 4118 S. Halsted St., 
Chicago, 111., has devised a fork 
truck with automatic clamps for han- 
dling tin plate and loose stacks of 
sheet metal. Designated as the Model 
A-2440, this truck is a two -wheel 
drive, four-wheel steer machine with 
horizontal steering wheel 

The truck, having a capacity of 
4,000 lb., loads up to 36 in. in length. 
It Is driven through a heavy duty 
double reduction axle. Travel con- 
troller Is of the double unit mechan- 
ical contactor type, providing four 



speeds in both directions and having 
separate handles for travel direction 
and speed selection. 

Hoist mechanLsm is the conven- 
tional Mercury hydraulic type. Fork 
lift and over-all height are subject to 
variation to meet specific require- 
ments. 

Chattering Eliminated by 

Barber-Colman “Motorelay” 

Consisting of a small reversible 
geared-head "Barcol" motor which 
tilts two mercury tubes, the "Moto- 
relay” offered by Barber-Colman Co., 
Rockford, 111., permits throttling, 
floating, or proportioning control of a 
5- amp load from a sensitive instru- 
ment having a current rating a.s low 
as 0.35 amp. Chattermg Ls eliminated 
because a momentary contact at the 
instrument is not sufficient to close 
the mercury tube switch. 

Tubes are arranged to give single 
pole, double throw operation, with 
spring return to a neutral "ofiT” posi- 



^ : I 

tion. The switch Ls particularly 
suited to floating or proportioning 
control of line voltage motors operat- 
ing large dampers, valves, speed ad- 
justers, voltage regulators and sim- 
ilar equipment. 

“Pre-Fixed” Lock Washer 

Assembled With Press 

The “Pre-Flxed” lock washer de- 
signed by Mechanical Laboratories, 
Inc., 128-130 Latham St., Pittsburgh, 
Pa., is assembled to a standard 
threaded fastener before leaving the 


factory by a simple press operation, 
without the necessity of any spyecial 
operations in the manufacture of 
screw or washer. Washer Itself re- 
sembles a standard lock washer, with 
radial slots extending outward from 
the central hole. This hole is slightly 
smaller than the screw thread diam- 



eter. Dimensions are such that the 
washer is assembled merely by press- 
ing It over the thread. 

"Kollag” Graphite Lubricant 
Permits Use of Cheaper Oils 

It is claimed that less viscoius and 
generally cheaper oils can be used 
satisfactorily in combination with 
“Kollag” graphite lubricant offered 
by Pfaltz d: Bauer, Inc., Empire State 
Bldg., New York, N. Y. This col- 
loidal graphite, suspended in a spe- 
cially selected type of lubricating oil, 
is said to have a purity of 99.B per 
cent. It is intended to effect oil 
economy, save power, reduce friction 
and minimize wear. 


Goodrich V-Belt Prevents 

Static Electricity Accumulation 

What is believed to be the first V-belt 
ever made which prevents accumula- 
tion of static electricity and retains 
its statlc-dLscharglng qualities 
throughout its entire service life has 
been announced by B. F. Goodrich 
Co., Akron, Ohio. This V-belt will 
be sold, for the present, only to ma- 
chine and equipment makers. This 
Improvement Is expected to be of 
great Importance in machinery design 
for applications where a static dis- 
charge might create a fire hazard. 

Another Imjxirtant feature of the 
belt is the absence of any danger of 
the belt acting as a short between 
the motor and its operator. Resist- 
ance built into the belt is just enough 
so that the belt itself cannot act as a 
direct conductor of current. 


1000 


AMERICAN MACHINIST 






Four Lightiig Fixtures 

Annouuceil by Wiremold 

The Wiremold Co., Hartford, Conn., 
has made available a line of wired 
and unwired fluorescent units, and 
two new complete related “PlugmOld’' 
multiple outlet systems. The fluor- 
escent units are available in unit 
lengths for any specified size and 
number of lamps, with or without re- 
flectors of either concentrating or 
diffusing types. Special controls de- 
signed to fit within the channel make 
a completely self-contained Installa- 
tion. 

The smaller No. 1900 "Plugmold” 
mutiple outlet system has a capacity 
of two wires for single circuits. The 
large No. 2100 system has a capacity 
of 6 wires, for switch-controlled cir- 
cuits and where fluorescent lighting 
is combined with outlet installations. 


Line of Machinists' Tools 

Introduced by George Scherr 

George Scherr Co., 12B Lafayette St., 
New York, N. Y.. has brought out its 
own line of “GS” machinists’ tools. 
The line consists of a combination 
set with drop forged hardened square 
heads, hardened center head, hard- 
ened blade and reversible protractor 
head; a combination set with hard- 
ened blade and center head, pro- 
Iractor and square head oi cast 
iron: 4, 6 and 8 in dividers; 4, 
6 and 8 in. inside and outside spring 
calipers; hardened and tempered 
center gages; thickness gages; depth 
gages; .surface gages and magnifiers. 
Hook, sliding caliper, flexible and 
narrow tempered rules are also in- 
cluded in this line. 

‘‘Glasflex” Floor Finish 

Resists Fire, Acid, Alkali 

Flexrock Co.. Dept. AM, 2300 Manning 
St., Philadelphia, Pa. has improved 
its “Glasflex'’ transparent floor cover- 
ing so that it is claimed to be totally 
resistant to acid and alkali. It is said 
that this material can be submerged 
in concentrated sulphuric acid, dilute 
sulphuric acid, carbolic acid, sodium 
hydroxide solution, soaked in alcohol 
and ignited without the gloss being 
affected. 


“Paratex” Floor Coating 

Has Chlorinated Rubber Base 

Many disadvantages of linseed oil 
base floor coverings are claimed to be 
eliminated in the “Paratex” coating 
for concrete and wood floors devel- 
oped by Truscon Laboratories, Box 
69, Milwaukee Junction P. O., De- 
troit, Mich. This paint is said to 
flow easily and brush out smoothly, 
so that the average painter can ap- 
ply It readily. 

When drying conditions are good, 
“Paratex” will dry hard enough to 


walk on in a few hours. It will be 
oil and grease-proof in 24 hours, 
and resistant to most chemicals in 
4B hours. It is claimed to be unaf- 
fected by sunlight. Six colors are 
available. 


Correction — Fell Level 

The “All- Way” precision level intro- 
duced by William B. Fell Co., 700 
South St.. Rockford. 111., (A/f— Vol. 
84, page 897 ) while etisily read to 
0.00025 in., also shows 0.005 in. per 
ft., instead of only 0.0005 in. per ft., 
as previously stated. 


NEW MATERIALS 


Laminated Shim Stock 

Marked for Convenience 

Thin .shim stock supplied In slotted 
cartons by Laminated Shim Co.. 
Glenbrook, Conn., now is furnished 
plainly marked in inches uii its edge. 
Markings run from 0 to 100 in., with 
half-inch subdivisions throughout the 
100 in. length. Thus the metal can 
be conveniently pulled through the 
carton slot and cut off to exact size. 
Not only is waste avoided but the 
markings also indicate when the roll 
is almost used up These packaged 
rolls of 6-in wide brass or steel shim 
stock are available In thicknesses of 
0.001 to 0.015 in. 


Wear-Resistant Steel 

Can Be Easily Welded 

A tough, austenetic non-magnet ic 
steel alloy which combines abrasion- 
resistant properties with weldability 
without subsequent heat- treatment 
has been made available by Jos. T. 
Ryerson & Son. Inc., 16th & Rock- 
well Sts., Chicago, 111. Known as 
“Manganal," this alloy contains from 
11 to 13*^ per cent manganese and 
3^^ per cent nickel — the nickel con- 
tent permitting the material to be 
welded without a subsequent quench- 
ing, as there Ls no loss in toughness 
when cooled from welding tempera- 
tures. This Lb said to make a reason- 
able structural material of a com- 
position that would otherwise be diffi- 
cult to handle. Welding rods are 
lB-6 stainless composition have been 
found to give very satisfactory results 
with “Manganal.” 

The alloy is claimed to have all the 
advantages of 11-14 per cent man- 
ganese in resistance to wear and 
work hardening. Thicknesses up to ^^2 
in. can be sheared. Plates can be 
flame-cut. requiring no subsequent 
treatment when formed or punched 
hot. Physical properties include a 
tensile strength of 140,000-150,000 lb. 
per sq. in.; elastic limit of 55,000- 
60,000 lb. per sq. in., elongation in 2 
in. ot 72 V 2 per cent; and a reduction 
of area of 54 per cent. 



mORCHAtIT 

the electric calculator with 
straight-line true-figure dials 
for ALL 3 FACTORS 

It’s not economical for hlgh-woge 
employees to figure with pencil and 
paper, because MaRCHANT will give 
”the answer*' in a jiffy. .. correcHy 
pointed off... with all three factors 
in plain sight for checking. 

This is why MarcHant is so popular in 
shop and drafting room . . . for all 
work where slide-rule accuracy does 
not suffice. 

Try an Automatic Electric MARCHANT 
at our expense. They're priced to fi^ 
your job . . . budget terms if desired. 
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MARCHANl CAICULAIING MACHINL COMPANV 
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POINTERS ON 
THE CARE AND FEEDING 
OF A MACHINE 


RULE No. 1 for getting best results from 
high-speed machines is to use AMER- 
CUT Cold Finished Steel Bars. This 
product is available in a wide range 
of carbon steels and alloys which can 
be machined into an amazing variety 


of parts. The AMERCU E tag on the 
bars you buy assures you of a prod- 
uct that meets the highest standards 
of (|ualitv. Ehe uniformity of these 
bars will save you money m reduced 
wear on tools and m faultless produc- 


tion of parts in many sizes and shapes 
that arc accurate in all dimensions. 

Our Sales Engineers will be glad 
to furnish you with full information 
concerning AMERCUT Bars in spe- 
cial sizes and shapes, and we are 
equipped to supply you from stocks 
on hand in any size round ranging 
from 1/32" in diameter up to and 
including 6". 



ALWAYS LOOK FOR THE 
1 AMERCUT TAG ON YOUR 

COLD FINISHED BAR SHIPMENTS 


AMERICAN STEEL & WIRE COMPANY 
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and stamped, aluminum alloys have 
wide range of properties 
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WHAT’S 


ENORMOUS NAVr 

You first hear about it when Con- 
gress begins to wrangle over it. You 
follow hot debates, take sides, become 
vastly relieved when a "two-ocean 
Navy" bill is passed. Then the papers 
forget all about it, as if the new snips 
were already launched, and get 
steamed up over something else. 
Maybe you do too. 

No metal-working man needs to be 
reminded that it’s years — two, three, 
four — from the appropriation to the 
finished ship, yet many of us lose 
sight of this fact. Acres of blueprints 
must be made. Reams of orders must 
be sent. Tons of complete assemblies 
must be manufactured. Materials 
requisitioned. Production planned. 
And so on. 

One major ship component requir- 
ing considerable time to produce is 
the propulsion unit. Last month we 
reported on the manufacture of tur- 
bine gear reduction sets, and in this 
issue we describe one of the most im- 
portant considerations in turning out 
the turbines themselves — the tooling. 
Beginning on page 101*) is a thirteen- 
page article on the tooling set-ups 
used in the New York Navy Yard for 
various turbine-making operations. 
It’s in the Armament Section, of 
course. 

OUNCE OF PREVENTION 

We have long subscribed to the 
school of thought that maintains (to 
coin a phrase) that an ounce of pre- 
vention, etc. We don’t .seem to get 
very far spreading this particular gos- 



A. H. PREY 

. . . before, not after 


IN THIS ISSUE 


pel, but we’ve found one ardent sup- 
porter in A. H. Prey, of the Carborun- 
dum Company. Mr. Prey feels, among 
other things, that it’s quicker and 
cheaper to sharpen cutters before they 
get clull. For rurther details, consult 
"Tips for the Cutter Grinder." It’s 
on page 1004. 

HIGHER 

Higher production with higher ac- 
curacy is no new problem to aircraft 
people, but their individual solutions 
often exemplify an approach that can 
he used profitably elsewhere. Such is 
the case at Bendix Aviation, where 
the usual task of boosting output of 
small-lot parts held to cIo.se tolerances 
was accomplished by Lonstruction of 
special equipment. A down to-funda 





W. M. SCHINDLER 

. . , ueiv aid for aircraji 

mentals approach, and a knack for 
simplicity, resulted in additional ad- 
vantages as well. Walter M. Schind- 
ler, Bendix production engineer, gives 
ihc details on page 1029 

ABOUT ALUMINUM 

Two weeks ago we introduced to 
you L. J. Weber and J. T. Weinzierl, 
of the Aluminum Company of Amer- 
ica, with the promise that they would 
soon begin a scries on the cold work- 
ing of sheet aluminum. A mere turn 
of the page brings you to the first ar- 
ticle in this scries. In it the authors 
outline general characteristics of alu- 
minum and its more common alloys, 
and discuss heat- treatments for vari- 
ous methods and degrees of working. 



E. JAMES 

. . . livr/cs with wclditKi 

There’ll be five more inslallmenls in 
the series, all as jammed with infor- 
mation as this one, so we re.spcctfully 
suggest you start it now. 

CAREER 

Since 1926 F. James has been in- 
volved with welcling operations on 
automobile body and chassis parts. He 
was a tool designer for Hud.son, later 
tool engineer. He moved on to Briggs, 
then became a tool engineer for Bucld. 
At Ford he worked in the body engi- 
neering section, At Packard he was 
first in charge of the die .shop and 
model production, then fixture design 
and building. He has since taken 
over full responsibility for design and 
building of welding fixtures. Anti- 
climatic or not, he ha.s also written an 
excellent article on the resistance 
welding of heavy sections, which 
you'll find on page 1008 of this 
number. 

COMING 

What’s going on in Canada? What 
is the Dominion doing toward sup- 
])lying Britain with vital war equip- 
ment and supplies? In our next issue 
we ll take you inside several Canadian 
munitions plants and reveal how am- 
munition and gun parts are produced. 
In an expanded Armament Section 
will be detailed many of the more 
important metal-working operations, 
complete with descriptions of much 
of the tooling. Look for the Decem- 
ber 25 Amhrican Machinist! 
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CINCINNATI A 




- Wl 

^ Versatility and Accurac 
For Aircraft Turning Jot 



At the Pratt & Whitney Aircraft 
plant, the Cincinnati Acme Universal 
Turret Lathe shown above is per- 
forming four operations on steel 
liners for one of the large main 
bearings of Pratt & Whitney Radial 
Engines. Turning, boring, facing and 
chamfering are done on the part in 
this one set-up. 


Cincinnati Acme Universal Turre 
Lathes are chosen by aircraft manu 
facturers for Accuracy — to mee 
the rigid specifications of the indus 
try. . . . Versatility — to handle lon| 
or short runs on a wide variety c 
parts. . . . Speed — for profitable hig 
production and for maximum effi 
ciency with carbide and similar tools 


Write for engineering suggestions on any problem of Turret Lathe production. 



MACHINE TOOL C K. 
amaiMijij. ATI ni-iin 


ESTABl.SHED AMERICAN MACHINIST BURNHAM FINNEY. Editor 



Two men with a hickory stick here are spimiing a large aluminum-alloy container for 
an industrial plant. This process is important ivhcrc production rcqi4irenicn(s arc low 


Available alloys 


BY L. J. WEBER AND J. T. WEINZIERL ALUMINUM COMPANY OF AMERICA 


From a laboratory curiosity to 
a vital structural material — 
That's the story of aluminum. 
Much data for cold working its 
alloys Is given in this series 

DECEMBER II. 1940 


ALUMINUM is one of the most work- 
able of the common commercial met- 
tals. Available in all forms in which 
metals are produced, it is readily fabri- 
cated into a variety of shapes by prac- 
tically every metal-working process. 
However, the metal-worker should 
not think of aluminum as just one ma- 
terial, but rather as a scries of alloys 


which come in a wide range of tem- 

t jers. Tlie characteristics of these al- 
oys affect shop practices and should 
be thoroughly understood. 

While much is known about these 
alloys and the metallurgy of alumi- 
num may be called a science, metal- 
working is moic in the nature of an 
art. E.specially is this true in the case 
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of spinning where the "feel” of the 
spinner is highly important and the 
spirit of the artisan is much alive. 

Whenever aluminum or any other 
metal is worked cold -whether in 
making a basic (.ommodity, such as 
sheet, or in later fabricating opera- 
tions — strain hardening takes place. 
During the manipulation of the metal, 
the tensile and yield .strengths are in- 
creased and the elongation is lowered. 
How these mechanical properties vary 
for the various tempers in the differ- 
ent alloys is shown in Table I. 

The three properties mentioned 
serve as an indication, though not as 
an absolute measure, of the work- 
ability or formability of the material. 
Unlike mild steel, aluminum and 
other non-ferrous alloys do not have 
a yield point; that is, there is not a 
stress at which the metal deforms 
plastically without any increase in the 
stress. However, after a certain stress 
has been applied, the metal does cease 
to deform in direct proportion to the 
amount of stressing, and if the load is 
then removed the metal will be found 
to have taken a permanent set. Increas- 
ing the stre.ss increases the amount of 
the permanent deformation. 

For purposes of design, the unit 
stress which produces a permanent set 
of 0.2 per rent of the original dimen- 
sions is defined as the yield strength. 
If there is a considerable range be- 
tween yield strength and tensile 
strength, the metal is usually easier to 
work than if this range is small. 
Then, too, if elongation is high, the 
metal is naturally easier to form. 

Index +0 Formabili+y 

In choosing the proper Lemper to 
use, theses properties should all be 
considered. However, while they are 
an index to formability, the actual 
ability of the material to be readily 
worked should be based on its per 
formance on the tools to be used in 
production. This is the true test which 
includes all factors. 

Commercially pure aluminum, 
known as 2S*, is particularly noted 
for the case with which it can be 
drawn, spun, stamped and otherwise 
formed. In fact, starting with a blank 
in the annealed temper, it may be 
taken through successive drawing and 
spinning operations with no need for 
intermediate annealing. 

The alloys of aluminum are less 
ductile than the pure metal, and they 
offer a wide range of fabricating qual- 
ities in their various tempers. On one 
hand, an aluminum-manganese alloy 

• These alloy deslKimtlons are those 
applied In aluminuin alhiys produced 
by Alumliuim Company of Amerioa 
under the Alcoa trademark. 


(known as 3S) is only slightly less 
easily formed than pure aluminum. 
On the other hand, some alloys per- 
mit but a minimum of forming in 
their harder tempers. None of the 
alloys lends itself to as much forming 
as pure aluminum, and all of them 
require more liberal radii. 

Two Gi:oups of Alloys 

The wrought alloy.s, from which 
sheet aluminum is rolled, are of two 
types. In one, comprising the so-called 
common alloys, the harder tempers 
are produced by strain hardening — 
that is, by cold working. In another 
type, known as heat-treatable alloys, 
the mechanical properties arc in- 
crea.sed by thermal treatments. 

The common alloys, such as 2S, 3S, 
and 52S, cover a wide range of prop- 
erties, Since these alloys strain- 
harden as they are formed, the greater 
amount of work can be done on them 
if the softer tempers are used as a 
starting point. Many drawing opera- 
tions, however, can he done in the 
half-hard temper, and the less severe 
draws may be made in the full -hard 
temper. The temper is de.signated as 

for annealed or dead-soft, 
'77” for full hard, and "|7/” 


and for intermediate degree of 

hardness. 

While the common aluminum al- 
loys are suitable for a greater number 
of products, structures such as air- 
planes, bridge floor systems, dragline 
booms, and shovel dippers require the 
higher strengths of the heat-treatable 
alloys. Among these alloys are 17S 
and 24S, which are of the duralumin 
type, as well as 53S, 6lS and others. 

The fully heat-treated temper of 
these alloys is designated by the letter 
”T.” An intermediate (as-quenched) 
temper of some alloys, including 53S 
and 6lS, is known as ”IF.” 

Heaf-Treated Alloys 

The most widely used heat-treated 
aluminum alloy is 17S. Both 17S and 
24S, now the principal material used 
in airplane construction, lend them- 
selves to a considerable amount of 
forming in the heat-treated temper. 
The more .severe operations in these 
alloys have to be done in the annealed 
temper, and the part later heat-treated. 
However, the forming often may be 
done immediately after the metal has 
been quenched from the heat-treating 
temperature, so that the age-harden- 
ing takes place after the metal has 


Table I— TYPICAL MECHANICAL PROPERTIES OF ALUMINUM 

ALLOY SHEET 


Alloy 

and 

Tempef 

Ultimate 
Strength 
(lb. per sq. in.) 

Yield 

Strength* 

(lb. per sq. in.) 

Elongation, 
per cent 
in 2 inches 
(1 /16-in. 
specimen) 

Brinell 
Hardness 
{500 kg., 

10 mm. ball) 

2S O 

13,000 

5 , 000 

35 

23 

2S-KH 

15,000 

13,000 

12 

28 

2&-14H 

17,000 

14,000 

9 

32 

2S-H 

24,000 

21,000 

5 

44 

3S-0 

16,000 

6,000 

30 

28 


18,000 

15,000 

10 

35 

3S-HH 

21,000 

18,000 

8 

40 

3S-H 

29,000 

25,000 

4 

55 

525^-0 

29,000 

14,000 

25 

45 

52S-J,<H 

34,000 

26,000 

12 

62 

52S-3^H 

37,000 

29,000 

10 

67 

52S-H 

41 , 000 

36,000 

7 

85 

17&-0 

26,000 

10,000 

20 

45 

17S-T 

60,000 

37,000 

20 

100 

17S-RTt 

65,000 

47,000 

13 

110 

24S-0 

26,000 

10,000 

20 

42 

24S-T 

68,000 

44,000 

19 

105 

24S-RTt 

70,000 

55,000 

13 

116 

53S-0 

16,000 

7,000 

25 

26 

53S-W 

33,000 

20,000 

22 

65 

53S-T 

39,000 

33,000 

14 

80 

61S-0 

18,000 

8,000 

22 

30 

61S-W 

35,000 

21,000 

22 

65 

61S-T 

45,000 

39,000 

12 

95 


• Off.sfit 0.2 per rent. 

t Temper re.MuUlnf? frnm acUllllDHiil cold working after heat-treatment. 
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This 450-ton double-action toggle press is set up to ''cap” 
the iop half of a iS^-gal. aluminum-alloy beer barrel 


been formed to the desired shape 
rather than before. This practice 
makes it unnecessary to heat-treat the 
finished article, which may be diffi- 
cult to handle. It also eliminates the 
need for correcting distortion, which 
usually occurs during heat-treating, 
particularly during cjuenching. 

Alloy 5^S is reaefily formed; and 
6lS has even better forming charac- 
teristics, even though its tensile and 
yield strengths exceed those of 53S. 
Alloy 6lS can be bent around smaller 
radii than 53S and takes more severe 
deformation. Both these alloys age- 
harden after forming in the as- 
ijuenched temper, and thus develop 
higher strengths. There is no appre- 
ciable distortion or change in dimen- 
sions during this aging treatment. 

A review of Table I will show that 
a wide range of tempers in commer- 
cially pure aluminum and in the alu- 
minum alloys is available for mild 
forming operations. For the more .se- 
vere operations, however, the choice 
may have to be limited to the dead- 
soft temper. 

Selection of an alloy depends upon 
other factors, of course, than just its 
formability. Some products are ex- 
posed to marine atmospheres and will 
have to be made from an alloy such as 
^2S and 53S. Others, such as con- 
tainers for transporting chemicals, 

Table II— NOMINAL COM- 

POSITION OF ALUMINUM 
ALLOYS 


Alloy 

Alloying elements, 

per 

cent* 

Cli Si 

Afn 

Mg 

Cr 

2S 

3S 

52S 

17S 

4.0 

1 2 

0 5 

2 5 
0.5 

0 25 

24S 

4 4 

0 5 

1 5 


53S 

0 7 


1.3 

0.25 

61S 

0.25 0.55 


0.95 

0.25 


* Alum Ilium .uiul imrmul IrnpurlUeH 
rcniHiiidrr. 


must not only resist the corrosive in- 
fluences of the chemical, but must 
have adequate strength to withstand 
handling. In such a case, the choice 
of alloy IS limited both by mechanical 
and chemical considerations. The 
choice of temper is then made so 
that, after fabrication, the finally 
shaped product will have the neces- 
sary strength. 


The second article in this scries 
on the cold working of sheet 
aluminum will appear in an early 
issue. 
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Tips for the cutter grinder 

BY A. H. PREY, THE CARBORUNDUM COMPANY 


It costs less to keep cutters 
and reamers sharp than to let 
them become excessively dull 
before resharpening. Dull cut- 
ters lead to high shop costs 

DULL CUTTERS break easily. With 
proper care they will give long serv- 
ice. Even if a dull cutter can be 
reconditioned, an excessive amount 
of material must be removed at each 
grinding. Only a slight amount of 
material need be removed if the 
cutter is reground frequently. 

Some milling cutters and reamers 
are sharpened on the periphery by 
grinding the clearance angle behind 
the cutting edge. They include such 
tools as straight and helical tooth mill- 
ing cutters, side milling cutters, face 
mills and end mills. Formed cutters 
and hobs are ground in an entirely 
different manner — on the radius. 

Clearance angles may be ground 
with either straight or cup wheels. 
Two methods are possible with either 
type of wheel. With one, the wheel 
passes from the body of the tooth 
and off the cutting edge. This method 
has the advantage that the action of 
the wheel holds the tooth firmly 
against the rest under the tooth 
being ground, and so prevents the 
cutter from rotating. It has the dis- 
advantage of raising a burr on the 
cutting edge which later must be 
removed by stoning. This method 
also may draw the temper of the tool. 

If the grinding is done toward 
tlie body of the cutter, there is less 
danger of burning the tooth and no 
burr is formed. However, the tooth 
rest must be placed above the tooth, 
and the action of the grinding wheel 
tends to move the tooth away from 
the rest. Unless the tooth is held 
firmly against the rest by the oper- 
ator, there is danger of jamming the 
tooth against the wheel. 

Maintenance of the correct clear- 
ance angle is of utmost importance. 
Too much clearance makes the cut- 
ting edge too thin, and the teeth will 
wear ryjidly. If the clearance angle 
is insufficient the teeth will drag and 



Fig. 1 — When grinding clearance 
angles with a plain wheel, appar- 
ent angle is less than the actual 
clearance angle at the cutting edge. 
Fig. 2 — This discrepancy docs not 

occur when using a cup wheel 

cut too slowly, and the cuLter will 
become dull quickly. 

Since a plain grinding wheel 
grinds hollow, the actual clearance 
angle is somewhat larger than the 
apparent angle, as shown in Fig. 1. 
With a cup wheel, Fig. 2, this dis- 
crepancy does not occur. By tilting 
a plain grinding wheel the surface 
will not be so ''hollow", and the cut 
will approach a straight line. By this 
method cutters with narrow lands, 
and those up to 4 in. in diameter, 
may be ground satisfactorily with a 
straight wheel. Large cutters should 
be ground only with cup wheels. 
Care should be used when sharpen- 
ing cutters with cup wheels, since 
the greater area of contact between 
the wheel and the tooth tends to heat 
the work unduly. 

The desired clearance angle is se- 
cured by adjusting the relative posi- 
tions of the wheel, the cutter and the 
tooth test. If the machine is equipped 
with dials on the workhead which 
are graduated in degrees, the setting 


of the cutter to secure the correct 
clearance angle is simple. Other ma- 
chines simplify the setting by using 
a system of gears in the workhead 
which produce the correct angle and 
automatically index each tooth as 
the grinding is done. 

Lacking these devices, the setting 
of the tooth rest may be determined 
by tables or by a simple calculation. 
When using a plain wheel, the dis- 
tance to raise or lower the cutter and 
tooth rest is given by the formula: 
clearance angle in degrees X wheel 
diameter in inches X 0.0088. With 
a cup wheel, the distance equals the 
clearance angle in degrees X cutter 
diameter in inches X 0.0088. 

When using a cup wheel, with 
the tooth rest mounted on the wheel- 
head, the wheellicad is raised or 
lowered with no adjustment of the 
tooth rest. If the tooth rest is 
mounted on the table, the wheel- 
head is raised or lowered to avoid 
grinding on the tooth next to the 
one being sharpened and the tooth 
rest raised or lowered. 

With a plain wheel, whether the 
tooth rest is mounted on the wheel- 
head or the table, the wheelhcad is 
raised or lowered, and the tooth 
rest brought in line with the center 
of the cutter. Of course, the same 
effect is achieved by raising or low- 
ering the table in the opposite di- 
rection to that indicated above for 
^tW^ wheellicad. 

Whether the tooth rest is fastened 
to the table or wheelhead is gov- 
erned by the following considera- 
tions: it is fastened to the table when 
grinding tapered cutters and reamers 
with straight teeth in order to pro- 
duce the same clearance angle for 
the full lengdi of the tooth. In sharp- 
ening spiral milling cutters on cen- 
ters, the rest must be fastened to 
the wheelhead, unless the cutter is 
free to revolve and move lengthwise 
on the arbor. In this case the tooth 
rest may be mounted on the table. 

If mounted on the wheelhead, the 
rest must be set so that the cutter will 
pass off the wheel before it passes 
off the tooth rest. In grinding heli- 
cal mills, the tooth rest must be set 
to follow the angle of the helix. 

With the set-up correct for the 
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desired clearance angle, the cutler is 
brought barely into contact with the 
wheel and passed back and forth. 
The tooth then is inspected to make 
certain that the machine is set to 
follow the old clearance. To make 
sure that the teeth will not be ground 
on a taper, grind two adjacent teeth, 
rotate the cutter 180 deg., grind the 
two opposite teeth, and measure the 
diameter of the cutter on the newly 
ground teeth. 

To make sure that the temper of 
the cutter will not be drawn, be care- 
ful not to use too hard a wheel or too 
high a wheel speed. With a straight 
wheel, take not more than 0.002 in. 
cuts — and even less when using a cup 
wheel. Obviously, if some teeth are 
higher than others, the high ones 
will do all the cutting. Therefore, 
care must be taken to take exactly 
the same amount from each tooth. 
Wheel wear may make the last tooth 


too high. To offset this effect, each 
tooth should be ground twice, start- 
ing at 180 deg. From the first tooth 
ground when going around the 
second time. 

The hole in the cutter must be 
round and the mandrel or arbor 
straight and round. The tooth rest 
should have a flat top, with rounded 
corners, and it should be somewhat 
wider than the wheel so that the cut- 
ter can move past the wheel when 
the next tooth is being indexed. 

Continued grinding of the clear 
ance angle will, in time, make the 
land too wide. To correct this, 
sharpen by grinding in the usual wa} 
to the desired clearance angle, ami 
then grind a secondary clearance to 
bring the land to the correct width. 

A helical milling cutter should be 
mounted on a cutter bar which is 
supported by the footstock. Tra- 
verse may be obtained by moving the 



The desired clcavafice ariijlc 'is secured by adjusting the relative positi(ni 
of the wheel, the cutter and the tooth rest. Cuts with a cup wheel should 
be light to prevent overheating the cutting edge 


table or by sliding the cutter on the 
bar. With table traverse, the tooth 
rest .should be mounted on the wheel 
head. If the cutter is moved the rest 
may be on the tabic, but it is essen- 
tial that it be in line with the 
wheel face. Stops should be provided 
to prevent the cutter from running 
off the rest. A plain wheel, or a 
straight or flaring cup wheel may be 
used. 

Care must be taken when sharpen- 
ing a side milling cutler to keep the 
land and the clearance angle, as well 
as the secondary clearance angle to 
the maker’s specifications. The cutter 
is held on a .stud mounted in the 
workhead spindle, which is swivelled 
for clearance Either straighKup or 
flaring-cup wheels may be used. If 
a plain wheel is used, the cutter 
arbor should be horizontal and the 
whcelhcad raised or lowered to se- 
cure the clearance. 

End mills with shanks should not 
be located on centers, for if the mill 
is sprung it will be sharpened out 
of proper relation lo the shank. The 
shank .should be held in the taper 
of the woikhead spindle, which will 
duplicate the working position of the 
cutter. The tooth rest should he fas- 
tened to the table and the workheacl 
swivelled to secure tooth clearance. 

Large face mills should be mounted 
in a specially designed grinding- -At- 
tachment. On these mills it Is neces- 
sary to grind the face, the periphery 
and the corners of the teeth. The 
corners may be rounded with a radial 
grinding fixture or, if a true radius 
IS not recjuired, a deg. flat may be 
ground with a 22| deg. angle at each 
side of the flat. 

To grind the corners of a shell end 
mill, the cutter is mounted on an 
arbor supported by the workhead, 
which is swivelled to 45 deg. It is 
best to mount the tooth rest on the 
workhead, since the work holder then 
can be adju.sted without disturbing 
the rest Be careful to keep the face 
of the tooth against the rest. 

A helical cutter is mounted on an 
arbor between centers for grinding. 
'I he wheel IS rounded to a radius of 
about in. and tapered back to the 
thickness of the wheel. The tooth 
rest is given a slight radius and .set 
so that only its center will be in con- 
tact with the cutter at a point on the 
\ertical centerline of the wheel. The 
cutter, wheel and rest should be in 
contact at a common point. Allow- 
ance must be made in the tooth rest 
setting for the helix angle in order to 
get the correct clearance angle. As 
the helix angle increa.scs, the clear- 
ance angle is reduced. If desired, the 
wheel face may be left square and 
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When a plain wheel is used, the whcelhead is raised or lowered to secure 

the proper clearance 




the wheelhead tilted slightly. A 

plain wheel is used. 

To grind the side teeth of an 
angular cutter, the cutter is held on 
the end of the work spindle which 
is swivelled to the angle of the cut- 
ter. The tooth rest is mounted on 
the workhead and the table is tra- 
versed. Either straight-cup or flar- 
ing-cup wheels are used. The same 
method of mounting is used for 

grinding the end teeth. To grind the 
teeth a trifle low at the center, the 
workliead is swivelled 1 or 2 deg. 
The tooth re.st is fastened to the 

table, and the work traversed across 
the wheel. 

Reamers must be sharpened more 
accurately than milling cutters. The 
land must be narrow and of the 

same width at all points. Two opera- 
tions are required. The proper clear- 
ance angle first is ground as for a 
milling cutter. The heel of the blade 
then is ground off to bring the land 
to the correct width. 

A hand reamer for steel must have 
a land of only 0.006 to 0.008 in. 
width. The clearance, therefore, may 
be ground cylindrically. The wheel 


must strike the heel of the blade first, 
otherwise there would be no clear- 
ance. When the blade strikes the 
wheel the reamer springs slightly, 
which gives all the clearance needed. 
Secondary clearance then is ground in 
the usual way. 

It IS necessary to grind separately 
each tooth of a hand reamer for cast 
iron or bronze, since the clearance is 
too great to be ground cylindrically. 
The procedure is the same as for a 
milling cutter. A secondary clearance 
to give a land of from 0.020 to 0.025 
m, then is ground. 

In sharpening a roughing chucking 
reamer for steel the secondary clear- 
ance is ground first and the cutting 
clearance then is ground cylindri- 
cally. Next, the blade relief is 
ground about 0.020 in. smaller than 
the hole diameter. About J in. is al- 
lowed for the length of the cutting 
blade. Last, the corner:^ are ground, 
using the s-ame whcelhead setting as 
for the secondary clearance. 

Cutting clearance of a finishing 
chucking reamer for steel is ground 
cylindrically. The clearance is pro- 
duced by the spring of the reamer 


caused by the wheel coming in con- 
tact with the heel of the blade before 
it strikes the cutting edge. A second- 
ary clearance to provide a land of 
about 0.006 to 0.008 in. then is 
ground. 

Considerable care must be used in 
sharpening a taper reamer. The land 
should not be more than in. 
After sharpening, gage the reamer 
with a collet. If it seems correct, take 
a trial cut and test the hole with a 
gage before using the reamer. The 
cutting edges must be straight. If 
honing is not sufficient to straighten 
them, grind them with a plain or cup 
wheel. 

Some formed cutters are so made 
that the form of the tooth is on the 
radius of the cutter. It is important 
that all sharpening be done by grind- 
ing on the face, being careful to keep 
to the radius. If the face of the 
tooth is ground at an angle to the 
radius the shape of the tooth will be 
changed. 

Other formed cutters arc off-set; 
that is, the face of the tooth is at an 
angle to the radius. This angle must 
be preserved, or the shape of the 
tootli will be changed. 

Formed cutters are ground either 
on a cutter grinder or on a surface 
grinder equipped with proper fix- 
tures. The tooth rest is in contact 
with the back of the tooth which is 
being ground. The wheel face must 
be trued carefully with a iliamond. 
A dish type wheel is used. Feeds 
should be light. The wheel must be 
located carefully with respect to the 
work, Wheel face must be in line 
with the center of the cutter, except 
for offset cutters. 

A narrow formed cutter can be 
fastened to the tool holder mounted 
on the table and fed by hand. Use 
a dish type wheel. This method re- 
quires skill on the part of the oper- 
ator, but is rapid. For greater accur- 
acy, use a gear cutter grinding 
attachment. 

A wide formed cutter is mounted 
on a gang arbor and traversed by 
moving the table. To insure correct 
spacing of the teeth, grind the backs 
of the teeth of a new cutter before 
grinding the face. The cutter may be 
rotated very slightly, and the face 
kept radial, by tapping lightly on the 
tooth rest holder. Use a dish type 
wheel. Straight tooth hobs are 
ground the same as formed cutters. 

Helical tooth hobs may be ground 
by various means, using special at- 
tachments. A common method is to 
use a master form which is milled 
with the same helix as the hob. The 
tooth rest revolves the hob according 
to the master form which it engages. 
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SHORT CUTS FOR THE SMALL SHOP 

By A. H. WAYCHOFF 



THIS SANDPAPER BLOCK is about 
tops in simplicity and adaptability. In 
one piece is set a pair of short dowels, 
while in the other are drilled holes to 
match. The dowels should fit a little 
tiKht. A few brads driven throuj;h each 
block along the sides, so the points 
come through about a quarter of an 
inch, hold the paper. You can use 
coarse on one piece and fine on the 
other. The brads bedding into the 
opposite blocks hold the paper perfectly, 
and the tight dowels keep the whole 
works together. 



PERFECT CIRCLES can be cut in heavy 
sheet metal with this handy little de- 
vice. An ordinary plumber's vatuum 
cup has an iron plug poked in the 
handle hole. In this plug is a three- 
cighths-inch cross hole and a vertical 
hole drilled and tapped for a wing 
screw. Tlie rod sliding in the cross hole 
is split at one end to form a small 
chisel holder. In use the rubber socket 
IS well soaped so the plug can turn 
easily, and the rod adjusted for the 
desired radius. Then by hitting the 
chisel with a hammer as it’s moved 
around the circle, a perfect disk with 
smooth edges is cut. For any shop mak- 
ing disks out of metal too heavy to be 
cut with tin snips, this method is a lot 
quicker and better than laying out a 
circle and trying to follow it with a 
cold chisel. 


Pencil clip serves os screw holder 



NO TIME IS WASTED making an 
elaborate screw holder for a screw 
driver if you use just an ordinary pencil 
clip. All that has to be done to it is to 
bend a little kink near the end to catch 
the screw head. Then push it on the 
shank and squeeze the body together to 
make a tight sliding fit. That way it’ll 
hold both screws and small bolts for 
starting in the most inaccessible places. 



Rubber stopper 
makes good plumb 
bob ndjuslmenl 


A GOOD WAY to adjust a plumb bob 
line IS to use an ordinary rubber stopper 
as shown. Punch .1 couple of holes 
through it with an icc pick, then run 
the strings through the* holes and knot 
each end. Adjustment is easy and accu- 
rate. 



WIRE CONNECTIONS and rod and 
tube work where right-angle takeoffs 
are to be soldered can be handled a lot 
easier with this jig made from a pipe 
fitting. For average wire or rod work 
a onc-cighth inch fitting is about right. 
All that is necessary is to split a com- 
mon "cross” with a hacksaw and use 
as shown. 


Wood vise blocks protect polished parts 



WHERE WOOD OBJECTS or polished 
metal sheets must be held in a vise, 
these easily made wooden blocks will 
be found a real convenience. Cut a 
couple of hardwood blocks a little wider 
than the vise jaws and long enough to 
project a little above the jaws when 
their ends rest on the vise screw or 
box. Then make a cleat for each block 
to fit the vise throat, to give parallel 
seating. The blocks can be held in place 
with strips cut from an old inner tube 
stretched around the jasss, if it's de- 
sired to use them most of the time. 


Solder dip is 
good finish 
for small park 



BRIGHT FINISHING little parts for 
models or small mechanisms can be 
done easily just by tinning them. Clean 
the parts in hot lye water, rinse, and 
dry. Then dip them in as strong a solu- 
tion of sal ammoniac as water will 
make. Let the parts stand till thor- 
oughly dry. Melt up some pure tin, a 
few old collapsible tubes of some ordi- 
nary solder, and with the nictal real 
hot dip the sal-ammoniac-covered parts 
in it. They can be dipped for about 
half their length, then turned end for 
end and the ocher half dipped. The lap 
won't show. This coating is bright, 
adheres perfectly, and is a lot less 
trouble to apply than rigging up for 
nickel placing. The parts will stay shiny 
for a long time, and a coat of clear 
lacquer will make the finish last for 
years. 


DECEMBER I 


1940 


1007 




Heavy sections welded well 

BY E. JAMES. WELDING ENGINEER. PACKARD MOTOR CAR COMPANY 


Good butt ond projoction 

wolds on steel stampings to 

forgings depend on accurate 

control of welding current and 

time, plus adequate clamping 

TYPICAL of the progress made in ap- 
plication of resistance welding to 
assembly of heavy sections are two 
operations on the 1941 Packard 
front-wheel torque arm. In the first 
operation a forged screw plate is flash- 
butt welded to one end of the 0.157- 
in, thick torque arm. In the second 
a steel bushing with a ^-in. thick 
wall is projection welded concentric 
with the hole in the opposite end of 
the stamping. A production research 
program under the guidance of J. E. 
Doyle, general master mechanic, 
made practicable these operations. 

Uniform Thickness Essential 

The torque arm assembly measures 
24.570 in. from the finished face of 
the screw plate to the center line of 
the bushing hole. The latter must be 
reamed 1^ in. ±: 0.005 in., and the 
wall thickness must be uniform. Con- 
sequently, in the first operation, the 
iece is located from the bu.shing 
ole. The forging end face must not 
exceed in. over final dimension, 
to permit cleaning up by grinding. 
When projection welding the bush- 
ing, the torque arm is located from 
the forging end face. If the axis of 
the bushing is tipped one minute of 
arc, the wall thickness after reaming 
may vary as much as in. on one 
side, because of error magnification 
by length and angular relationships 
of the components. These considera- 
tions call for accurately controlled 
welding cycles, heavy fixtures and 
well-guided machine slides. To meet 
these requirements, special press weld- 
ers of heavy arc-welded construction 
have been built to Packard specifica- 
tions. 

Flash-butt welding the screw plate 
to the torque arm is done at the rate 
of 300 as.semblies per hour. The 
stamping is placed flange side up in 
the stationary part of the fixture. Two 


pushbuttons, pressed by the operator, 
energize a holding circuit in the weld 
timer, to start the welding cycle. 

Several actions now occur auto- 
matically. The holding circuit ener- 
gizes a solenoid valve controlling two 
5 -in. direct- acting cyclinders operat- 
ing vertical clamping slides. These 
slides move down into contact with 
the stamping and the forging re- 
spectively, until a force of 16,000 
lb. is applied to the two parts. When 
this is reached a pressure switch is 
tripped, energizing a second solenoid 
valve. This valve brings into play 
four 3-in. cylinders which apply side 
clamping pressure. Two opposed 
cylinders are used on the stationary 
half of the fixture, two more on the 
movable .section. When correct pres- 
sure is built up in these cylinders, 
another switch is stripped, which in 
turn operates a limit switch to start 
the table in motion. In addition, a re- 
lay is tripped to energize the welding 
contactor and the Ignitron heat con- 
trol panel. 

Burn-off and upset arc obtained 
by a cam-operated table which moves 
the forging into contact with the 
stamping. Total movement is in., 
a burn-off of in. being allowed 
on each piece. An upsetting pres- 
sure of 9,000 lb. is reached on this 
particular job. A variable-speed 
drive to the tabic cam permits chang- 
ing burn-off time. At the end of the 
upset, the table and all clamping 
cylinders automatically return to load- 
ing position. 

Electrical Demands Heavy 

The hydraulic system includes a 
combination pump which delivers oil 
at 300 lb. pressure to the .small hori- 
zontal clamping cylinders and at 600 
lb. to the larger vertical cylinders. 
This pump is capable of delivering 
13.7 gal, per min. and is driven by 
a 5-hp. 440-volt three-phase motor. 

The machine draws 1020 primary 
^peres, delivered on a bus consis- 
ting of four pieces of ^x6 in. copper. 
This bus is also used for the projec- 
tion welder. Electrical controls con- 
sist of a welding contactor, an Igni- 
tron-tube heat control panel and a 
225-amp. two-pole circuit breaker. A 
250-kva. water-cooled transformer 


with an eight-step secondary for heat 
control is located within the welder 
base. 

Successful projection welding of 
the bushing to the torque arm re- 
quired solution of a number of prob- 
lems before the desired metallurgical 
properties were secured in the bond. 
Not the least of these problems was 
the projection shape. First tried was 
the common rulc-of-tliumb; a pro- 
jection height equal to two-thirds of 
the metal thickness, equal included 
angles of the sides, and a flat, or land, 
about in. wide. This projection 
produced a bond that did not fail in 
a destruction test, but a microphoto- 
graph revealed a definite separation 
between the crystalline structures of 
the two parts. 

Shape Found by Experiment 

Next, experiments with projection 
shape were instituted. Each time new 
values for current, time and pressure 
had to be established. Even the bush- 
ing material was changed. A micro- 
photograph was made of each test 
weld. Use of micropliotographs in 

f jroduction research on welding prob- 
ems materially shortens the cut-and- 
try process and gives direction to the 
work. 

Finally, a proper bond was secured 
by the projection shape illustrated. 
Unequal angles of the projection 
cause the metal to flow into a smooth- 
radiused joint with the stamping, 
and without flash at the plane marked. 
It will be seen from the microphoto- 
graph that the crystalline structures 
of the two metals are well inter- 
mingled, or "married.” This is a 
"perfect” weld, as far as it is possi- 
ble to make. There is no question of 
weld failure in service. 

A problem in welding-fixture de- 
sign presented itself because of the 
shape of the torque arm and the 
necessity for keeping the bushing ex- 
actly at right angles with the angular 
face of the stamping while upsetting 
the weld. For this reason, the bush- 
ing is placed over a hard bronze plug 
in the stationary electrode on the press 
welder knee. The torque arm is. 
clamped in a fixture which is con- 
nected to and moved down with the 
slide. In placing the torque arm in 
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Resistance welding makes possible 
a torque-arm assembly like this. 
Savings are worth the effort ex- 
pended on an extensive production 
research program 


the fixture, the circular end is located 
in a nest fixed to the ram, while the 
center and the opposite end are lo- 
cated and held by two hand-operated 
cam clamps. Rectangular guide bars 
connecting the fixture to the slide are 
made of brass to avoid a disturbing 
magnetic field near the electrodes. A 
limit switch on the slide prevents 
welding if a bushing has not been in- 
serted properly in the stationary 
fixture. 

The projection welding process is 
entirely automatic after the operator 
presses a button. This action ener- 
gizes a holding circuit in the special 
weld timer. The holding circuit in 
turn energizes a solenoid-controlled 
valve which admits oil at low pres- 
sure to the cylinder to feed down the 
V-guided clamping slide. When a 
predetermined pressure is built up in 
the cylinder a pressure switch is 
tripped, which starts a special weld 


f lash-butt welding the screw-plate 
forging to the torque-arm sfainpmg 
in jolves moving and stationary fix- 
tures. Vertical and hydraulic cyl- 
i}iders conveniently apply clamping 
pressures to both fixtures. Upset- 
ting slide is cam-drvveji 


,'Weld must withstand o load flat 

( of 250 lb, at eve end smooth and free of weld— 





Hea’iry, accurately built fixtures align the forging and torque arm stamping for flash-butt zvclding. Upsetting 

is controlled to attain minimum flash 
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timer controlling an electronic-tube 
contactor. Current is applied to the 
weld for six cycles, at which point 
the low-pressure circuit in the timer 
drops out. The high-pressure sole- 
noid valve is immediately tripped to 
build up an upsetting pressure of 28,- 
000 lb. There is actually no inter- 
ruption in welding current between 
low- and high-pressure welding. Cur- 
rent is instantaneously resumed when 
the high-pressure circuit is energized 
and it is continued for eight more 
cycles. When upsetting is completed, 
a relay is tripped, releasing the high 
clamping pressure, returning the ma- 
chine to the loading position and re- 
setting all of the controls for the 
next cycle. 

The projection welder incorporates 
features to permit its use on other 
jobs by merely changing fixtures and 
resetting controls. Shut height ad- 
justment amounts to 3 in., and knee 
adjustment of 8 in. is secured through 
two leadscrews. A wide range of 
heat control is provided by the Class 
A (Resistance Welder Manufacturers 
Association standard) transformer. 


Bcjorc oil swokc can clear away, 
the opcniior swings aside the weld- 
ing curlain and renKnrs a com- 
pletely zvelded torque arm ]ro)n the 
special press - type projection 
zoclder developed at Packard 



Correct shape of the hushing projection 
Tt’U.f obtained by experiment 


Cut-aivay sections of the buslung and 
stamping show that correct projection 
shape promotes a smoothly radiused 
upset without flash at the bushing hole. 
A photomicrograph at section A-A re- 
veals metallurgical properties of the 
weld. Magnification is 200 times. Bush- 
ing metal is abozr, stamping sh'ucture 
is slumm below 
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mounted in the machine base. This 
transformer has sixteen steps of heat 
regulation, is rated at 700 kva. 60 
cycles, and operates on 440 primary 
volts. Electrical controls consist of 
an electronic welding contactor, a 
special timer, and a 600-amp. circuit 
breaker. The machine draws 4,800 
primary amp., delivered on four 

E ieces of ^x6 in. copper bar from a 
ank of two 500’kva. power trans- 
formers which are installed outside 
the building. 

The hydraulic system includes a 
combination pump driven by a 5-hp. 
440-volt motor. The pump delivers 
1 3 gal. per min. for low-pressure 
clamping of the head, and 1.6 gal. 
per min. for the higher upsetting 

E ressure. Maximum pressure attained 
y the pump is 1,000 lb. per sq. in. 
An unloading valve and a pressure- 
regulating valve unit are included in 
the hydraulic equipment. Stable oil 
temperature is attained by equipping 
the macliine with a 30-gal. sump 
complete with water cooling tubes. 


To roiupcnsatr for upsetiimf the 
hushnuj projection, the fixture con- 
ianiijuf the torque arm must move 
down luith the weldiug-iiiachlne 
Slide by the amount of upsetting 



Metal That Burns 


PRI.CAUTIONARY' MEA.SDRES against 

magnesium fires are hard to enforce 
because the mind rebels at the idea of 
a metal burning, and these fires are 
difficult to extinguish because the 
most natural thing to throw on a 
lire — water — is virtually the worst 
imaginable for magnesium. 

The fact remains that magnesium 
alloys do burn very intensely in pow- 
der, ribbon, chip or dust form. Heav- 
ier pieces are not particularly com- 
bustible as they rapidly conduct away 
the heat ; however, when an entire 
piece can be brought up to about 
1,000 F., ignition will take place. 

Oxygen for combustion of magne- 
sium is supplied more rapidly by 
water than by air. Thus wet magne- 
sium burns more intensely than docs 
the dry metal, and once ignited it will 
continue to burn under water. For 
this reason, all common water-type 
extinguishers are worthless on mag- 
nesium fires. Carbon tetrachloride on 
hot magnesium gives off chlorine. 


Carbon dioxide, loam and dry chem- 
ical extinguishing agents give off oxy- 
gen. Both chlorine and oxygen com- 
bine with the burning metal to inten- 
sify the fire. 

Where magnesium chips arc al- 
ready covered with cutting oil, com- 
bustion is not so rapid, since the air 
necessary for combustion is cut off by 
the oil film. Using oils to extinguish 
fires, however, is not advisable be- 
cause it is difficult to apply without 
igniting the oil itself. 

Fires in small quantities of scrap 
are best extinguished by powdered 
talc, cast-iron borings, or similar inert 
material. When the magnesium has 
considerable bulk, there is no prac- 
tical way of extinguishing the fire. 
Effective prevention is the only reli- 
able insurance against a serious blaze. 

In machining magnesium, no 
water, even in mulsifiable cutting oils, 
should be used. If dry machining is 
not practical, a mixture of kerosene 
and lard oil or straight kero.sene is 


preferable. Turnings should be con- 
stantly swept up, so that if ignition 
occurs at tiic cutting tool, as it may 
from friction, the fire will not spreacl. 

Magnesium dust in air is highly 
explosive. Because of this, ordinary 
types of dust collectors should not be 
used to remove dust from grinding. 
A special collecting system is needed, 
which utilizes a water spray to wash 
the dust into a trough where it will be 
carried away as sludge. This .should 
be collected in drums, mixed with 
four or five parts of sand and dis- 
posed of on a dump. In this condition 
it may still burn but with little inten- 
sity. In actual grinding of magne- 
sium alloys, only grinding wheels re- 
served expressly for this purpose 
should be used. If the wheels are 
used for ferrous metals also, particles 
may adhere which might produce dis- 
astrous sparks. 

From a report of Farlorp Mutual laVorainrU-n fire 
fmtM an mtiantHiurn alloi/e, cnndurtrtJ UMt/er the 
flirrotiou of the Ineprrtion Orpartminit of /tfutocialod 
Fiirinrj/ Mutual Firf /nuHrniirfj 
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IDEAS FROM PRACTICAL MEN 


Fixture for Grinding True Radii on Pine 

By PETER VEIT 

The ilJustraled fixture was designed to grind the 
ends of pins spherical with a true radius, regardless 
of the length of the pin. The master ring gear A is 
cut with 75 teeth, while the pinion gear B has 19 
teeth. The pinion gear shaft C should be clamped so 
that it does not revolve; this is extremely important. 
The pinion shaft C is fitted with thrust hearing P. 

The pin to be ground is inserted in the fixture 



This fixture will grind spherical surfaces zviili 
true radii on pin ends regardless of its length 


through the ring gear A, and the set screw G in the 
ring gear is tightened. The pin is centered for length. 
The fixture is driven by a dog or forked driver on the 
headstock end. Direction of rotation of the pin, fix- 
ture and grinding wheel are shown by arrows in 
Section X-X. As the fixture rotates on the spindle and 
headstock center, turning the pin end for end and 
bringing the ends into contact with the grinding wheel, 
the pin rotates in the fixture. The combined action of 
such rotation results in grinding the ends spherical. 

The gear ratio used is such that it takes 75 revolu- 
tions for the pin to pass the wheel at the same spot. 
Should an 80:20 ratio be used, the pin would grind 
from four sides and there would be two radii, but 
they would not be spherical. The design or shape of 
the fixture can be changed to suit various requirements, 
such as for grinding pin gages or floating wrist pins. 



This device not only provides 7nca7is for locking 
the nut, hut also serves as a wrench for turning 
the nut zvhen adjustment is necessary 


Combined Nut Lock and Wrench 

By L. KASPER 

The accompanying sketch shows how, by a simple 
expedient, a nut may be locked against turning, die 
locking attachment itself serving a.s a wrench when 
turning is desired. A threaded rod pas.ses through 
a bar, the nut being used for making adjustments. A 
channel-shaped piece having a square hole in the 
center is dropped over the nut, the legs of the channel 
engaging the edges of the bar, thus locking the nut 
against rotation. When adjustment is necessary the 
channel piece is lifted up clear of the nut and is turned 
over with the legs uppermost, thus providing a wrench 
with which the nut can be turned. 

One-Operation Die Forms Split Tubes 

By GEORGE K. 5CHRAY 

We had a problem to make a tube which had to be 
held within 0.003 in. on the diameter. Seamless steel 
tubing was prohibitive because of the cost, and a 
seam was not objectionable as long as it was closed 
tightly. The protruding parts of the notched end of 
the tube shown in the drawing had to be formed and 
spaced so that they could easily be pushed through 
punched slots in the back of the instrument in whicli 
it was to be used. Furthermore, it was necessary to 
have a narrow bulge clear around the tube and large 
openings at the other end to permit quick circulation 
of air. These specifications are added to show that 
with all these punched holes and formed ribs in the 
blank, the die described here worked without a miss 
of any kind. 

The blank should be parallel to insure a uniform 
diameter of the tube. We used a cut-off blanking 
die, which also trimmed the blank to the exact width. 
The die consists of the bottom A and the top B. The 
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mandrel C is carried by two bearing blocks G which 
are each fastened to the ends of part A. Pressed into 
part A are a series of pins D for which clearance holes 
are provided in B. These pins should be placed close 
to the edge of the half-round contour of A. The num- 
ber, diameter and position of these guide pins are 
determined by the shape of the blank. 

In operation the blank I is inserted between the 
mandrel C and die A. When the top part B of the die 
descends the blank slides along the contour of B until 
it strikes pins F. These pins, which were spaced about 
1 in. apart for 1 6-gage steel stock, are hied off on one 
side parallel to the axis to have a broader surface of 
contact. These pins push the blank between mandrel 
C and die A. Were it not for pins D the blank would 
buckle enough to protrude far over the point X, which 
would no doubt have a disastrous effect when the die 
closes. To insure no shifting of the blank which 
would bring the top edge of same on the outside of 
point we provided the two outside pins D with 
special spring E, 

Because the mandrel is mounted loosely in G it 
will turn as the blank moves around in the space 
between C and A. The blank will more or less follow 
C and in clo.sing strike the bevelled end of the pins F, 
thereby forcing them into B. Because a solid squeeze 
will close the tube tightly it is advisable to make the 
halves in A and B shallower than half the outside 
diameter of the tube. We also found that the slight 
rounding of X and Y and opposite edges in A pre- 
vents any scoring of the blank. 

Care should be taken to mount the mandrel freely 
so that the finished part can be removed easily; this 
was done as shown in I he pcr.spective sketch. The 
mandrel is turned down on each end to serve as 
bearings and handles. The shoulders fit between the 
bearing blocks G and prevent end play. Tlie sides of 
the hardened blocks G serve as guides for the blank 


and should not be spaced much farther apart than the 
length of the blank. The bearing blocks were slotted 
as shown and the mandrel was held by pins H. 

After the tube was formed those two pins H are 
partly withdrawn, the mandrel taken out and the fin- 
ished part removed. By making the diameter of the 
mandrel a few thousands undersize we found that it 
greatly helped the stripping of the tube and also 
took care of the variation in the thickness of stock. 

Grinding an Inside Segment 

By FRANK C. HUDSON 

Several large castings for a special job had an 
inside segment of a circle that had to be ground to 
true and to a good finish. The inner surface of the 
casting is shown by the heavy white line in the draw- 



TJiis train of three gears, operated by a rack on the 
planer table, oscillates a grinding ivhecl for finish- 
ing a radius on the inside of large castings 



A split tube can be formed in this die in one operation by inserting a parallel bla/txk between the 
mandrel and the die shoe. As the die descends, the blank slides aUnu) the contour of the die and is held 
to within 0.003 in. variation on the dianicfer by the mandrel 


DECEMBER 11, 1 *? 4 0 


1013 



ing. The outside is not important except that it had 
a flat side which could be bolted to the planer table. 
The problem was to oscillate the grinding wheel G 
through the projier arc and feed it across the face 
of the work. 

The splined shaft A was large enough to prevent 
springing and was mounted in substantial supports at 
each side of the work castings. It carried the arm B 
which supported the small, motor-driven grinding 
head G. The spline and key permitted the arm to be 
fed across the work by a star feed. 

Oscillation of the grinding wheel was secured by 
a rack, supported beside the planer table, meshing 
with the gear L of the three-gear train. With the 
grinding head driven by its own motor, through a 
flexible power line, the planer table moves the work 
back and forth at slow speed. The rack beside the 
planer drives gear E, while D, mounted on the same 
shaft, drives the gear C and swings the arm B with 
the grinding wheel through the necessary arc. By 
setting the planer table dogs at the right points the 
arc of travel can be regulated very closely. 


Holder Makes Spring Collets Ron Through 

By GEORGE J. MURDOCK 

Due to wear and hard usage, spring-collet chucks 
will often fail to run perfectly true. This is sometimes 
aggravated by the worn nose of the lathe spindle. Then 
too their use is generally confined to work concentric 
with the axis of the spindle, making it impossible to 
turn or grind work that must be eccentric. To circum- 
vent these defects the illustrated independent collet 


* I 




This sprinq-collct holder can he mounted on a 
face plate or held in a three- jazv chuck. Once set, 
the collet zvill alzi>ays run true 


holder was designed for use with the face plate or 
independent three-jaw chuck. 

It is placed in the chuck, or strapped to the face 
plate, after which a testing rod or plug is placed in 
the collet. The base shifted if in a chuck, or moved 
over if on a face plate, until it is shown to run true by 
an indicator. The test plug is then removed, and tlie 
work to be turned or ground substituted with the cer- 
tainty that it will run true even if removed from the 
chuck and replaced for final machining operations, or 
turned end for end. 

This holder is also useful for holding spring collets 


on the dividing head of the milling machine, or on 
surface grinder for it is self-contained. It requires no 
draw-in spindle, the chuck being tightened on the 
work, or released by the use of a pin inserted in the 
rim of the locknut in holes provided for that purpose, 
as shown in the drawing. 

Preferably it is made of tool steel hardened, and 
ground at all important bearing surfaces, but it may 
be made of cast iron, or of machine steel, pack 
hardened. 


Pivoted Fixture Bores a BaH-Socket Joint 

By FRED H. COLVIN 

Having an order for some large ball sockets for 
pipe joints we picked a boring mill with two rams to 
do the job. The tooling method was simple, but 
effective, as shown in the drawing. A heavy plate A 
was flame cut to about the shape shown, and hole 



A number of la/'f/e ball-socket pipe joints zoere 
bored by feeding downzvard the left-hand 7‘am of 
the boring mill to zvhidi zuas attached this pivoted 
tool holder. The pwot member zvas mounted on 
the riglif-hand ram 


drilled to pivot the tool-carrying bar B. The arms, B 
and C were flame cut and drilled for the connecting 
pins. The driving arm of B was not 180 deg. from the 
tool end but was put at an angle to equalize the arc 
of arm movement around the pivot pin in B. Plate 
A was bolted to the tool block of the right-hand ram 
of the boring mill. Arm B was attached to the left- 
hand ram by link C. 

The right-hand ram, carrying the tool plate A, was 
set so as to bring the center of the pivot pin in line 
with the upper flange of the work. Tool movement 
around the pivot pin was secured by feeding the left- 
hand ram down. Cutting tool adjustment was made 
by tapping the tool on the back end with a hammer. 
This rig proved very satisfactory on this work. 
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TOOLS FOR 

NAVY TURBINE BLADES 

Shops equipped only with standard machine tools 
can machine turbine blades by usins the special 
fixtures developed by the New York Navy Yard 
and described in this article 


TIM-. NAVAL EXPANSION J'KOGK \M is in full 
svvinjf. The ultimate jioal is 800 warships and 
auxiliary vessels for a two-ocean navy. I'ur- 
hines for these ships are produced by private 
manufacturers and navy yard shops, but sub- 
contractors arc supplying many parts in semi- 
finished or finished form. Among the latter, 
and probably one of the most important items, 
is turbine blading, maclnned to exacting toler- 
ances and specifications. 

The blades are made from corrf)sion-resist- 
ing steel stipulated in U. S. Navy Department 
Specification 46S12d as Class “a” material, 
heat-treated for machining. Rectangular bars 
for these blades must be delivered straight, 
straightening after final heat-treatment being 
prohibited. They are ordered to exact lengths 
So they can be cut to the length of blades in 
various turbine stages without excessive waste. 

The steel must be made by either the cruci- 
ble or electric process, and each lot of bars 
submitted for inspection must be poured from 
the same melt and heat-treated in the same 
furnace charge. Hardness must be 200-240 
Brinell or 15-24 Rockwell C. Chemical re- 
quirements are as follows: carbon, 0.06-0.1,1 
per cent; manganese, 0.25 0.80; phosphorous 
maximum, 0.03; sulphur maximum, 0.03; 
silicon maximum, 0.50; chromium, 11.5-13.0; 
nickel maximum, 0.50. Tensile strength re- 
quired is 100,000 lb. per sq.in., while the 
proof stress, determined by use of an extenso- 
ineter, must be 70,000 lb. per sq.in. and must 


not produce a permanent set of more than 
0.0002 in. in 2 in. upon removal ol the load. 
.Specified elongation in 2 in. and reduction of 
area arc 20 and 60 per cent, re.spectivcly. 

The New York Navy Yard is manuiactur- 
ing turbine blades for naval vessels, using 
fixtures made at the yard fur use on standard 
machine tools. 'I'lie fixtures and machining 
operations for producing blades for one high- 
pressure and one low-pressure stage o) one 
turbine for a naval vessel are herein de- 
scribed. However, fixtures for blades in other 
stages are similar to those shown here, vary- 
ing only in dimensions to aecommodate dif- 
ferent blade si/.cs. 

The rectangular stock for the blades comes 
to the shop in specified lengths, depending on 
the number of blades to be cut from each bar. 
The width and thickness is also specified for 
each stage, with j',; in. allowed for machining. 
]'’ach bar is tested in at least three places for 
hardness before machining starts. 

High Pressure Blading 

ddie blades for turbines with eleven high- 
pressure stages vary in height from '/^ to 3 '4 
in. and have straight, rather than helical, con- 
cave and convex steam passage surfaces; how- 
ever, in fourteen-stage turbines the blades in 
the last few stages may have helical steam- 
passage surfaces. The bar stock for straight- 
surface blades is cut into lengths from which 
two, three or four such blades can be pro- 
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duccd. The top, bottom and sides of each 
length IS ground square with each other to 
finished dimensions and held to tolerances of 
H 0.000 in. and —0.001 in. One end is then 
faced square with the ground surfaces, leav- 
ing one end unfinished. 

This piece is placed in a fixture for milling 
the convex side of the blade, the squared end 
of the stock and the ground sides being used 


blade holders C of which there are four, and 
th cams D the shape of which conform to the 
profile on the back or convex side of the 
blades. The fixture with blade holders and 
cam followers are mounted on a table h which 
IS movable transversely; table E and the blade 
holder are mounted on a table E movable 
longitudinally. Table E is connected by levers 
to an air cylinder beneath the table. The pres- 



} ti) 1 —1 he hack of flu bla(h ^ inuiliincd in a fiifun Itai^Du/ join bladt holdo ^ and 
jour ((ims, ihe confoui of flu latter u that of ilu (Om'c^ pmfilr produced on the blade 
7 hr fixtun /r mountid on a sliding table and held agaiu'^t flu ciiitcr\ by a leverage 

system atfuafed by au pusKUie 


lo locate It. The hxturc is shown in Figs. 1 
and 13, the latter illustrating the profiling of 
low-pressure blades, ddie profile on high- 
piessurc blades, and the operations In succeed- 
ing fixtures are indicated in big. 2 

The profiling machine and fixture shown in 
I ig. 1 for machining the convex side of tlic 
blade consists essentially of the milling cutter 
A, driven by a motor beneath the table, the 
roller B mounted on the cutter arboi, the 


sure required to hold the blade against the 
cutter vanes from a minimum to a maximum 
and back to a minimum as the profile of the 
convex side, indicated as operation No. 4 in 
big 2, is being machined. The air pressure 
in the Lylinder beneath the table, and thei e- 
fore the longitudinal forces on the table E ex- 
erted by the leverage system, is varied by a 
differential air-pressure valv^e G attached to 
(lie fixture and opciated from a cam on tlie 
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operation No 1-Cut to Lenqth No 2- Grind 
sides square +0 000in , — 0000 in No 3"Square 
one end 



Operation No 4- Profile back of the blade convex 



No 5- Cut Blades Apart N 06 -MIII ends square and 
to Length ± 0 000 In 


^-C 

No 7-Mill slot 
in root 


^-C 

No B-MIII 
Dovetail 
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No 10 Mill 
concave side 



No ll-Mill root 
taper + 0 00 5 in 


\—/ 

I 1 

No 12 -Mill radius 
■for rotor fit 


llJl 



No 13-Mlll clear 
once adjacent blade 



No 14-MIII 
tenon 


I i(j J J Ju u an tJiL opnattoin ustd at tin \ tiu ]o)] \ \ /i ; 

iiuulwiuK] hiqli pnwuii tuibniL bladi^ fo) a naval vlwlI I In nniiiiiiiiK/ 
operations an (jnndnnf tin lootiapi) to finish sici -LO (10(1 tn sundnn/ and 
polishing tomavi and ninn 1 sidi s of the blade niagnaflni test jor flaas 
nitin (u id lest fh inahnal and inspnt for wrr and i in »fi( 



hig 3 —'^lots in the roots of the blades an milled 
with lo blades m the fixture In thi^ and all other 
fixtures, the blades arc located accurately from sur- 
faces picviously machined to finished dimensions 


tig 4 — Rotor dovetail fit is milled in the root of 
each blade after machining a slot for ilearancc of 
the Hitter ^hank Operations Nos, 7, 8, 9, 11 and 
13, all indicated in Fig 2, an dom m clamping 
fixtuns similar to the om shown hire 



1018 


AMERICAN MACHINIST 










O O 1 s 


J p 


K 


cutter arbor; this valve is shown in the fore- 
ground in Fig. 13. In all cases the convex 
side of the blade is an exact reproduction of 
the cam, each of which is made the shape of 
the blade required, zbO.OOO in. 

Transverse movement of the table E is re- 
quired when profiling helical-shaped blades, 
in which case the profile adjacent to the root 
is not parallel with the root and tenon ends 
as explained in conjunction with Fig. 13. Such 
movement of the table K and therefore the 
blade holder, is accomplished by a earn on the 
end K of the blade-holder spindle; however, 
the cam is not shown in Fig. 1. The cam is 
actuated by pins II set in a block bolted to 
table F. 

When more than one blade is made from a 
single piece of rectangular stock, the profiled 
bar is slit with milling cutters and the ends 
milled square with the top, bottom and sides 
as shown in operations Nos. 5 and 6 of Fig. 2. 

Sixteen blades are placed in a fixture for 
milling the slot in tlie root as shown in Fig. 3. 
This operation is No. 7, shown in Fig. 2. 
Prior to this operation face a had been milled 
square vith the top, bottom and sides of the 
blade, the surtace b has been machined during 
profiling, using face a and the squared sides 
as locating edges. Face c had been milled 
square with all other surfaces. In operation 
No. 7, surfaces d, / anti g are milled as 
shown in Fig. 3 to exact dimensions, using 
surface c and the squared sides of the blade 
as locating edges. Thus, as machining pro- 
ceeds in the various fixtures, the blades are 
located in the fixtures using surfaces previ- 
ously machined to close tolerances. 

In milling the dovetail in the root of the 
blade, sixteen blades arc placed in the fixture 
shown in Fig. 4. The removable side A and 
top B of the fixture clamp the blades on sur- 
faces c and h, indicated by operation No. 8, 
Fig. 2, ^vith surface / resting on the base of 
the fixture. The dovetail is milled after tlie 
dovetail recess in the front of the fixture is 
aligned with the milling cutter by proper ad- 
justment of the machine table. Following this 
operation, the sides of the root adjacent to 
the profiled section of the blade are milled as 
indicated by operation No, 9, Fig. 2. 


i I 

The concave face of each high-pressure 
blade is milled, in the fixture shown in Fig. 5, 
using a two-Flutcd cutter. The blades are 
located between blocks A and B, and adjusted 
for height by block C, for which recesses are 
provided in the movable vise jaw D. Single 
blades are machined to permit chips to fall 
away from the face of blade and thereby pre- 
vent scoring ol the machined surface. The 
depth of the cut is controlled by the adjustable 
stop E, which can be set to precise location by 
the calibrated nut F. 

Operation No. 1 1, Fig. 2, is next performed 
with sixteen blades in one fixture. 1 he base ot 
the fixture is set at an angle while the lace of 
the milling cutter is in a horizontal plane. The 
root taper is milled to within 0.005 in. of 
finished si/e; the taper on the root is finished 



a time with a two- fluted cutter. A fixture with tivo 
blades fare to jace 'jms discarded brtause the chips 
scored the concave jace 
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by grinding to required thiekness, \- (1.000 in. 

One face oi the dovetail, operation No. 
12, Fig. 2, must be milled to a radius con- 
lorming to that of the turbine rotor. The 
fixture for making this cut is shown in Fig. 6. 
Idle blade is located vertically between blocks 
J and B and horizontally by screw C. The 
blade root protrudes beyond the blocks T and 
H for clamping with swivel blocks D ; the top 
swivel block has been removed to show the 
blade. Bolts E extend to the back of the 
fixture and are fastened to a vertical rectangu- 
lar bar which bears against a lever operated 
by an eccentric. This eccentric clamp positions 
the blade for milling face k as illustrated in 

Fig. 6. 

After the root taper has been milled and 
ground, the edges / of the blade shown in 
Fig. 2 extend beyond the root. When assem- 
bled on the rotor, clearance must be cut in the 
root of the adjacent blade for the protruding 
eilges. Such clearance is shown indicated by 
operation No. 13, Fig. 2. 

Milling of the tenon, operatioji No. 14, 
Fig. 2, is done in the fixture shown in Fig. 7. 
The blade is placed betw^een accurately spaced 
blocks A and B^ and is located vertically by 
rod C the end of which fits into the finished 


dovetail in the root. The movable vise jawi^ 
recessed to fit the stationary jaw F with the 
blade and locating block assembly, is operated 
by air-cylinder G. ITe depth of the cut is con- 
trolled by an adjustable stop similar to E in 
Fi^. 5. 

Following the foregoing milling operation, 
the root taper is ground to finished dimen- 
sions :L 0.000 in. The set-up for this opera- 
tion is shown in Fig. 8. A number of blades 
from any one stage is placed on a magnetic 
chuck A mounted on a fixture consisting of 
plane sections B and C hinged at D. The rod 
L is affixed rigidly to section B and is fitted 
vith elliptical pieces F, The section C is bolted 
to the grinder table. For the blades in each 
turbine stage, sine blocks G are placet! be- 
tween elliptical pieces F and section C ; these 
sine blocks tilt section B^ magnetic chuck A 
and the blades to the proper angle for grind- 
ing the root taper. The grinding wheel is 
notched as shown in Fig. 8 to throw oh girts, 
thereby preventing them from adhering to the 
wheel and scoring the finished tapered sur- 
face. 

The convex and concave surfaces of all 
blades arc sandeil and polislieii to a bright 
finish. The entire blade is then subjected to 





I'ig. 6 — The dovetail in the fdnde must he milled 
with a radius c onjonning to that nj the rotor. Since 
only a frio thousandths of nu tal is removed in this 
Operation, the fixture has an eaentrii clamp for 
quick appliiation and removal of the blade 


ki(/. 7 — IT hen the tenon on the end of the blade 
/.r circular, rather than elliptical, the blade is held 
in this air-operated fixture and the metal lemovtd 
until a two-blade inserted Hitter. Elhptual teuou\ 
are milled in the fixture shmun in Fig 15 
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a magnaflux test to detect possible flaws. A 
drop of nitric atid is placed near the tenon to 
check the material — the chrome steel specified 
for the blades will not turn black under the 
action of this acid, whereas other stock in the 
shop, should it accidentally be used for blad- 
ing, will turn black, Finally each blade is in- 
spected with go and no-go gages for dov^etail 
rotor fit. Gages are also provided for check- 
ing blade length, radial alignment on rotor, 
root d/mensJons and taper, contour of the 
convex and concave surfaces, and tenon di- 
mensions. Permissible tolerances on two 
turbine blades are shown in Fig. 9. 

The shape of the blades described in the 
foregoing operations have straight concave 
and convex steam-passage surfaces such as 
Blade // in Fig. 9. In some instances high- 
pressure blading for the last few stages may 
have helical concave and convex surfaces such 
as shown on Blade B in Fig. 9; in the latter 
case, the machining operations are similar to 
those performed on low-pressure blading de- 
scribed later. Conversely, machining opera- 
tions of low-pressure blading with straight 


concave and convex surfaces are similar to 
those just described for high-pressure blading. 

Low-Pressure Blading 

When the low-pressure blades become heli- 
cal in shape, they are usually of such length 
that only one blade can be machined from the 
original rectangular stock shown in perspec- 
tive in Fig. 10. The piece is ground square 
on the top, bottom and sides, and both ends 
are faced square with ground surfaces. These 
three operations, as well as succeeding ones, 
arc indicated in Fig. 10. 

A group of ground and faced rectangular 
pieces are placed in a fixture for milling the 
slot in the root of the blade. This operation, 
indicated as No. 4 in I^ig. 10, is performed 
in a fixture similar to that shown in Fig. 3. 
Operation No. 5, milling the dovetail in the 
root and the square on the tenon end ol the 
blade simultaneously, is done on a Cincinnati 
four-spindle Ilydromatic miller with the fix- 
ture shown in Fig. 1 1 . The blades are located 
in the fixture by finished faces a and h shown 
in Fig. 10. Referring to I'ig. 11, the blades 
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fix I Li re 


e ^ 


^ Vf 




j 


No 10 Mill root taper + O OOS in for grinding , 

Nu II Mill radius for rotor fit, No Mill rleanance, 
lor arljarenf blode Operation*^ Hand 12 are f he 
arne a*" Nos Mand 13 shown in Fiq 2 


V q 


C- 


No 6 Ml 1 1 taper on sides of blades 22 blades m one f nUure 


No 13 Mill lenon 


I {q. 10 Tliiwc iuv life openilions jo) imuhimnii low-pressure blades. 
Other operations aie (/jindinq root taper to finuh dimensions, sandimj 
and polishing concare and lonver sio faces, magnaflti.v testing foi 
flaws, }ittn( acid lest the inoUnaf and nispid Jor sues and rotor fit 
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1 jq 11 — ~1 }ic difVitdil aud It non 
L nd of l(nv-[frcssui c hladts o) t 
uiillcd on a Cincinnati fouf- 
spmdlc Hydroniatic iL^th lo to 
22 blades m the fivlurc The cut- 
tii IS far laiqi loiu- press in c 
blades TVtth thnc-siip do7>itaiI\ 
used m the last staijts oj Ihi 
tu) hine 










I O O L jv 


F C) 


ff P V ^ 


1* h ^ ^ r. f 


are clamped horizontally by setscrews A and 
vertically by setscrews B in cap C, each blade 
being held by two setscrews. The square on 
the tenon end of the blade is not on the center 
line of the dovetail, since the finished blade is 
to be lielical shaped like blade B in b"ig, 9 
I'he taper li on the sides of the blade, indi- 
cated by operation No. 6 in Fig. 10, is next 
milled with as many as 22 blades in one fix- 
ture. d he blades arc located in the fixture 
from surfaces r, f and q previously ma- 
chined to finished dimensions The fixtuic is 
shown in Fig. 12. Liners A and B are placed 
aboN e .ind below the tenon to maintain the 




I uj 13 I riTC - pi L \siti i 
bladi s a) c pi of\li d com i i 
III the same fi if Iff I If u d foi 
liKfh pn siUH hladi s, hiif 
oiilv one hladi IS null him d 
ffom oin picct of sfoc/i and 
(hi iabli movi s both lomji- 
tudinally and Ofl;K7CMr/v 
to conipictt tin rut ! In 
iuticis (7M intifloikcd loith 
suffiiunt chaiamc in bail 
of the ticth to picvtuf tilt 
ihips fioni tloffquuj 



I 
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Pig. 14 — The helical shaped con- 
cave oj two low-pressure 

blades are plunge inilled simulta- 
neously with a straight cutter. 
The blade is offset in the holder 
to produce the helical surface. 
The fi.rture has right- and left- 
hand sliding heads which are ad- 
vanced against the cutter by 
right- and left-hand cams oper- 
ated from the machine table 





Cut herp^ 


rfihnd 



J.t 
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1 1 ] 


h L V \ 


i r; a h 1 N L 


blades in a horizontal position since the tenon 
is not on the dovetail center line. The blades 
are set flush against faces C of the fixture, 
and held there by setscrews D against the 
tenon ends. The fixed bar E fits the dovetail 
slot tightly. The blades are butted against the 
back of the fixture, held horizontally by 
screws D and vertically by caps G and II. 
Studs in Cap G are countersunk to clear the 
cutter arbor. The blades are reversed in the 
fixture for milling the opposite side. 

Special Fixture Profiles Blades 

The back or convex side of blade is pro- 
filed in fixture shown in Fig. Id, also illus- 
trated In Fig. 1. The cams D arc the exact 
contour ol tlic blade profile desired, and bear 
ag.iinst roller li on the cutter arbor by a 
le\cragc system moved by an air cylinder and 
controlled by differential air pressure as ex- 
plained previously. The blades fit tightly into 
the holders C, the fits being along sides (, d 
•and c of the tenon end, / of the dovetail end, 
and tapered sides h, all of which are indicated 
in Fig. 10. "ITe table E moves backward and 
forward to cut the profile i and the table K 
moves transversely to cut the contour k; the 
cam which moves the table transversely is 
timed witli the profile cams and produces con- 
tour k simultaneously with the convex sur- 
face /. 

I'he concave side of helical blades is milled 
V ith the fixture shown in F ig. 14 on a Cincin- 
nati Hydromatic milling machine. The cross- 
beam A is mounted to the overarm of the 
machine and supported on each side of the 
base by struts B. The center line of the cross- 
beam A is in line with the center of the cutter 
spindle. Two sliding heads C and with 
machined V-ways to mate ways in the cross- 
beam, arc provided with T-slot heads E in 
which are inserted the two blade holders F. 
Heads C and I) are driven by the crank mo- 
tion of arms G connected to left- and right- 
hand cams H driven by gears /. Two hard- 
ened-steel racks K, bolted to the machine 
table, mesh with the gears during motion of 
the table. The cams on each side of the slid- 
ing heads decrease the feed of the work as it 
advances against the center of the cutter and 



I 15 t(}ion.s art milled \n u fixture 

717/// a pn'oitd top to winch an at (at lied a jjeared 
blade holder and a geared cam having the same 
^hape as the tenon I'he lam moves again \t a fived 
toller whuh lauscs the fop oj the fiiiute to s^mtcl 
about ]i\ /f//rr?</// and ginerate a at the 

jaie oj the nittei similai to that (tj the tenon tain 

the finish depth required. A positive stop pre- 
vents the work from advancing more than a 
predetermined amount; after this, the cutter 
will make 30 revolutions to clean up the cut. 
Afterwards, the table reverses and the cam 
action opens the sliding heads rapidly to stop 
position for removal of the blades. 

I'he blades arc offset in the holders as 
shown in the perspective drawing in Fig. 14, 
the fit being along one of the tapered sides h, 
on surfaces t, d and c of the tenon, surfaces 
/ of the dovetail slot, and surfaces m of the 
blade root; all these surfaces arc shown in 
Fig. 10. The blade is held in the holder by 
swivel clamps L and M, and is forced to the 
left against the tapered surfaces. The plunge 
milling cuter revolves around the center line 
of the holder, and by virtue of the position of 
the blade in the holder mills the helical form 
of concave face as shown on blade B in Fig. 9. 
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f^(/. 16 luiiJi hJadr i\s thcclcd ]or hufjfli, root 
dthii nsunis and taper, contour oj the convex and 
comave surjoics, and tenon dimensions Segjnent 
gages arc used fo cheek assembly and radial align- 
nn at on tin i otoi 

Clearance for the cutter is at Fi^. 14. 

The last milling operation is the machining 
of the elliptical tenon. This is clone with the 
fixture shoA\n in Fig. 15. The blade is placed 


U H H r N E B L A D F S 

in holder // so that the tenon projects above 
the surface of the gear B exactly in the center. 
Gear B meshes with gear C which is hand 
operated with wheel D and pinion E. At the 
center of gear C is a cam F of hardened steel 
machined to the exact shape and twice the 
size of the tenon desired on the blade. All of 
these parts are rigidly attached to the plate G 
which pivots about pin H. To plate G is at- 
tached Aveight by means of cable L and 
sheave M. As the plate pivots about pin II it 
is stopped by cam F when the weight K pulls 
the plate against roller A which is set on a 
shaft in the solid base P. The distance from 
pivot pin II to the center of gear B is one- 
half the distance between the pivot and the 
center of gear C. It is because of this ratio 
that the tenon cam F is exactly tA\ice the si/c 
of the tenon desired on the end of the blade. 
In operation, the machinist rotates handwheel 
D which moves the tenon cam F against the 
roller A\ thereby causing plate G to swivel 
about the pivot II and generate a movement 
at the face of the cutter similar to that of the 
tenon cam as the latter turns against the 
roller. Gne complete revolution of the gear B 
is required to machine the tenon. 

Finally the taper of the root of the blade is 
ground on the fixture shown in big. H, as 
described previously. The blades are inspected 
for size and rotor fit, and tested for proper 
material and flaws. Some of the test gages 
are shown in Fig. 16. 
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THREE CYLINDERS 
FROM A SINGLE LATHE 

By WALTER M. SCHINDLER 

Producfion Engineer, Bendix j^rJolion, Llmifed 



fu'ar ilnak ,\h(li\s hiuk off flic Jujnjig bar to pennil 
reloading oj cylindiun! pnrfs in this trijlc-cylindrr 
bi)rin(/ lolhc. Cylinders oj different lengths and 
diameters ean he bored snnnlta)Hcnsl\ 


dear box is provided ivith three air-operated JUirker 
wrenchless chinks. Rods iindenieath boring bars 
mn from sliding work-holding tables to actuate 
triggers beneath chucks 


ini)R.\l Lie ( VLINDLR MANIJI AITI'RL IS a 
special problem in aircraft air-oleo shock strut 
and actuatin(^ cylinder production, as the cyl- 
inders must be machined Avith high accuracy at 
a greatly accelerated rate. 

Although these cylinders vary considerably 
as to si/e, most are made in a standard Avay. 
Seamless heat-treated chrome molybdenum 
tubing is fed through a turret lathe, machining 
the outside diameters — commonly consisting 
of a relieved center portion Avith raised ends, 
d'he cylinder is end faced in the turret lathe 
and then chucked in a lathe for boring. This 
operation removes t/o to iV, m. of metal, de- 
pending on the si/e of the cylinder and the 
tubing stock available, and the bore is then 
iinislietl on a Barnes honing machine. 


Chucking cylinders in the conventional Avay 
is sorneAA hat tedious, and the boring operation 
is difficult to perform satisfactorily unless the 
boring bar is supported at both ends and care- 
fully centered AAuth respect to the cylinder out- 
side diameter, d'he cylinder cannot be clamped 
too tightly or it Avill spring in the chuck and 
then be out of round after boring. To solve 
these problems Bendix Aviation has developed 
a satisfactory special lathe to bore three cyl- 
inders simultaneously. Cylinders may be of 
varying lengths and diameters in any given 
set-up, Avithout impairing efficiency. 

I'he first attempt to develop a machine of 
this type resulted in a single-spindle tool built 
on a Rockford lathe. This machine proAX’d 
satisfactory and is still in use. The cylinder 
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is carried In a pair of self-centering cam clamps 
supported from brackets mounted on the lathe 
table. To set up a cylinder boring job in this 
machine the boring bar is flexibly fastened in 
the spindle and steel centering rings are 
slipped along the bar so that the self-centering 
clamps may be tightened to center the boring 
bar. The two sets of three support rollers are 
now adjusted tight against the bar at each 
bracket. The upper roller is then loosened, 
the support bracket drawn back, the steel 
bushings removed and the cylinder slipped in 
place and clamped by the two self-centering 
cam clamps. The roller supports arc auto- 
maticiilly returned to position, being mounted 
on the cylinder clamp support brackets, and 
the top roller on each bracket is tightened 
back until it just contacts the bar. This method 
results in accuracy, but it is too slow. 

The triple-cylinder boring lathe was devel- 
oped as a result of the experience gained in 
designing, building, and operating the tool 
just described. This machine, built on a 1 6-ft. 
lathe bed, permits boring any size cylinder 
from 1 in, diameter and 6 in. long, up to 6 in. 
diameter and 40 in. long. These two extremes 
can be bored at the same time If necessary, al- 
though normal operation calls for set-ups of 
cylinders of the same size. 

A special gear box drives three Barker 
wrenchless chucks which grip the boring bars. 
A special table carries three pairs of brackets 
which are dovetailed to the table for adjust- 
ment to cylinder lengths. The tail brackets 
slide back off the end of the boring bars and 
swivel for quick removal of the work. Each 
of the six cylinder-support brackets carries a 
chuck and a set of three boring bar support 
rollers. After selection of the appropriate 
boring bars for the cylinders to be machined, 
the bars are chucked in the wrenchless chucks 
and then both cylinder support chucks arc 
tightened against each bar. While the chucks 
hold the bars in position the bar support roll- 
ers are adjusted snugly against them. The 
chucks are then released, the cylinders in- 
serted and chucked, and the work is ready to 
proceed. The upper of the three support 
rollers is released to slide the rear chuck and 
bracket off the bar for work handling. The 
table supporting the brackets feeds away from 
the lathe head during the boring operation so 
that, when the work Is finished, the rear 


bracket is near the end of the bar and removal 
of the work is simplified. Total load and un- 
load time for three cylinders averages not 
more than fifteen minutes. Time to make a 
new set-up runs between one and two hours. 
The cutting tool is a Davis expanding block 
cutter held in a slot in the boring bar by a 
single centering screw which permits quick 
tool removal for cylinder loading. 

The chucks in the gear box which drive the 
boring bars can be operated while running by 
an air cylinder control or by hand. Each bor- 
ing operation is controlled by a suitable cam 
carried on a rod running from the lathe table 
to the lathe chuck air valve trigger. As the 
table moves out each cam is brought into con- 
tact with the trigger when boring is finished. 
The corresponding chuck then releases auto- 
matically and its boring bar lies idle in its 
support rollers, moving wltli the table, until 
the remaining boring operations arc eon- 
chided. Of course, when the cylinders are all 
ecjual length, operation of the vrenchlcss 
chuck controls is practically simultaneous. 

Since some cylinders arc quite long the chip 
removal problem is serious. To solve it cool- 
ant is pumped through each boring bar to an 
outlet at the tool under 50 lb. pressure, which 
carries away chips satisfactorily. Space is 
provided between the cylinder chuck and bor- 
ing bar support rollers to permit these chips 
to escape. To avoid splashing from the high- 
pressure oil system as each boring bar is re- 
leased, a separate micro-switch control on 
each chuck stops the motor driving the cool- 
ant pump for that particular boring bar. Cool- 
ant oil flows back to a 3U-gal. tank, where 
chips settle out before the oil reaches the 
screens protecting the pumps. Oil is fed into 
the gear shafts which carry the chucks by oil 
boxes having two oil seals each, through ra- 
dial holes into the shafts, then inside the chuck 
and from there into the boring bar. The same 
gear shafts also carry adjustable friction 
brakes to keep gear backlash from the boring 
bars. The hollow boring bars are scaled in 
the chuck by a set of National oil seals, the 
bar being thrust into position through the 
seals when it is chucked. All boring bars have 
the same diameter at the chucking end so that 
the oil seals do not need to be changed. The 
boring bar support rollers arc also protected 
by seals to keep chips from damaging them. 
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AMERICA^ MACHINIST REFERENCE BOOK SHEET 
Standards of Accuracy for Engine Lathes— II 

Courtesy of the h atiopjul Machine Tool Builders' .-Jssociation 


The following concludes (Part T 

AM, Vol. H4, page 997) standards 
of accuracy drawn up and adopted by 


the builders of engine lathes, mem- 
bers of the National Machine Tool 
Builders’ Association. The standards 


give tolerances to which I he industry 
is building toolroom and engine 
lathes, and tests for tolerances. 


j \ KCO M M I'N DED STAND A R DS — 

Toolroom 12 to IB in. 20 to B6 in. 

lathes engine lathes engine lathes 



High at und of 12-in. lest High al i iaJ r)l' !2-in. lest High at (‘rid of 12-in. Lest 
hnr, 0 to O.OOOr, in. har, 0 It) O.OIMIH in. hur, 0 lo (I.OOIT) in. 




\ ertiral nlignrncrit of headslock and tail- 
.stock centers 


High Ht tnilstoek, 0 to High at lailstuok, 0 to High at tailstoi^k, 0 to 
0.0008 in. 0.001 in. 0.001a in. 



Lead screw alignment — readings for base 
length bed taken with lead screiv slation- 
nrv. Add O.fMJ/ in. for each additional 4 
ft. of bed length 


Parallel with ways; 0 to 
0.001 in. horizontal; 0 to 
0.001 in. vertical; align- 
iiient at half nut, hori- 
zontal or vertical, 0 i.o 
0.000 in. 


Parallel with way.s; 0 to 
0.001 in. horizontal; 0 to 
0.001 in vertical; align- 
inent at half mil., hori- 
zontal or \»‘rti« al, 0 U) 
0.000 in. 


I'arallel with ways; 0 Uj 
0.000 in. horizontal; 0 to 
0.006 in. vertical; align- 
ment at half mil, hori- 
zontal nr vertic[il, 0 to 
0.008 in. 



Maximum, O.OOO.'l in. Maxinumi. 0.0001 in. Maximuni, 0.0005 in. 



To face hollow' or caui- d o face hollow or con- d o face hollow or con- 
cave only on 12 in. ea> e only on 12 in. ili- cave only on 12 in. di- 
diameter, 0 to 0.0005 in. ameter, 0 to 0.001 in. aineter, 0 to 0.001 in. 


Backlash on crossfeed: 

Screw 0.001 in- 0.00 1 in. 0.005 in. 

On eornponnd-resi screw 0,004 in. 0.001 in. 0.005 in. 
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umimWl MAN BAND 


. . . this multi-purpose 
bearing 




• The New Departure Double Row bearing is an vxpvri at fbiiii^ several 
jobs well — at tbe same time. 

It resists radial and thrust loads in any coinbinalion^ with tbriist in 
either direetion or reversing . . . provides extremely ri^id support under 
pure radial loads. 

It resists niisali^iiment so positively, that in many eases it may be used 
alone, without need for a second or supporting bearing. 

It is a compact, internall> preloaded unit, applicable in numerous 
instances withoui need for shaft threads or locknuls. 




Here is a truly versatile bearing. Use it to simplify your design. Let 
it help to save you money and builil a better product. 

NEW DEPARTURE 

THE FORGED STEEL BEARING 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS BRISTOL, CONNECTICUT DETROIT CHICAGO 


TWO JOBS -ONE BEARING 

Big advantages in economy of 
manufacture and machine per- 
formance result from the use of 
the Angular Contact Double Row 
ball bearing w/iJc/i was originated 
by New Departure to resist both 
radial and thrust loads 

Today automobiles, trucks, trac- 
tors and machinery of many kinds 
depend upon bearings developed 
by New Departure from this orig- 
inal dual purpose *'new depar- 
ture ’’ 
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AMERICAN MACHINIST REFERENCE BOOK SHEET 


Standards of Accuracy for Engine Lathes— II 


TEST HECOMMEMn^D STA^D\IU)^v - 

Ti)olrooin 12 to IH in 20 to HO in 

lathes enpine lathes engine lalhes 



On ilumirtoi , 0 to 0 0005 
in , on fate at noiniiiul 
OjHinoter 0 lo 0 001 in 


On fiinnicler, 0 lo 0 001 
in ; on face at nominal 
diamatiT, 0 lo 0 0015 in 


On diainrUT, 0 Lo 0 0015 
in ; on face at nominal 
diarnnter, 0 to 0 002 in 



( hiu’h run -oil I 


fare and jieiipherY, 
0 005 in , fm r of steps, 
0 005 in , hai test 5 in 
fiorn end of law, bar 
diameter same as hole, 
0 005 in 


Fare and periphery, 0 005 
in , face of steps, 0 005 
in , bar test 5 in from 
end of luw, bar dinmcl<r 
same as bole, 0 005 in 


Fate and pr‘iipliery, 0 004 
in ; face of steps, 0 004 
in ; bar test 5 in from 
end of jaw, bar diameter 
same as bole, 0 001 in 



(Aillel chuck run-out 


1 in from spindle, 0 lo I in fioiii spindle, 0 lo I m from spindh', 0 to 
0 001 in 0 001 111 0 001 in 



^ n j; 

1 






d 

0 0005 in 

0 0001 ill 

0 OOOB in 


fMfhc jnml luin round with work rnounled 
in chuck 



0 0005 in 


0 0015 in 


Lathe must turn cylindrical with work 
mounted in chuck 


0.002 in 



r 

n 

T 

t 

T 

<-- 

/ 2 "-- — 

--> 




Ixiihe must turn cylindrical with nvrk 
mounted between centers 


0 0001 in. 


0 OOOH in. 


0 001 in 


Lead screw: 

J^ad per foot . . 

Lead in any 4 m =F0 0004 in 


± 0 0015 in. 
-i-O 0005 in 


1-0 002 in 
iLO 0007 in. 
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Thii^ workman i<; usinpf a 5/1G-.21 
“G I 1). G rprn f 1 f*l fl " Ground 
Tlin ifl Taj) — tnriiiiifr it with a 
“G 1 D. Grot'll 1 10 1 d” Ttip 
Wronch, nnd Ic^tinp; tin hole 
with a “G 1 D. Grooiifirld'’ Plug 
Thread Gage. 









This looks like ahiiiiiniim — acfiially it’s chrome molyb- 
denum steel, \o. 4f)S2;k tensili* strength, 1 80,000 Ihs. It’s 
an (‘lho\N assembly for aero|)lane landing' ^eai*s and pro- 
duction conditions i-etiniro a hand o]>erah’on with ])r(rision 
fiTOimd tliread laps. We art* told Unit production is onh 
GO holes ])er lap, and taps have to he sharpened afli‘r 
every 10 holes. I’retty low Well, before 
Grteiditid” taps were used the ])ro(hietion was oid) 
holes ])er taj) ^^ith 0 holes between grinds. 

The fact that "T/ret it field" taps excel on extremely toiifrh 
assignments is extra assnraiu'e that they will turn in 
equally sn])erior ])erformanees on easier jf>hs. Don’t you 
want to arrange a testJ' 

GREENFIELD TAP & DIE CORPORATION. Greenfield. Mass. 

DLtroir riinr 2102 West hurl be. Warihousis in Nlw Ynrk, Lhlnmi Ins Ani'i 1 b iiid 
San rnudiico. In Canada. Greenfield Tap Sl Die Corp. uf L inada, Lid CjtIi, Onr. 
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EDITORIAL 


Put All Idle Machines To Work 


HOW TO GET the armament job done the quick- 
est way is still the country's No. 1 problem. In 
view of the critical state of the world, that prob- 
lem overshadows all others. 

An important part of that problem is to get 
increased machining capacity in the munitions and 
aircraft industries. Suddenly the demand for 
machine tools has descended like an avalanche in 
devastating fashion. 

IV) meet the immediate situation, ingenuity 
must be used. Machine tool builders are doing 
magnificent work in shouldering a staggering load. 
Their story has already been told in these columns. 
But it would be unfair to the defense program 
and harmful to the nation’s interests if every de- 
fense contractor sat back and waited for new tools 
before he began operations. 

Fortunately, most companies are not doing that. 
They are resorting to the process of farming out 
work to achieve results in a hurry. In that way 
they bring into use idle or partially employed 
machinery in non-essential industries, spread pro- 
duction and work and payrolls more evenly 
throughout the country, and push aliead the en- 
tire program. 

Still other avenues for quickening the armament 
production pace are open. 

Every shop man knows that there is more than 
one way of doing every machining job. You may 


have your heart set on that battery of new XYZ 
machines. That’s no reason, though, why you 
shouldn’t shift the work over onto some old ABC 
machines until you can get what you want. Better 
a makeshift which will turn out 70 per cent of 
your anticipated quota than no production at all. 

Another point somewhat along the same line: 
by all means let’s put to work every available 
machine to do the enormous job just ahead. If you 
have any idle machinery in your plant, we suggest 
that you survey the possibilities ahead to see 
whether you will be using it in the next five or 
.six months. If not, you can be of great service by 
releasing such equipment to those who are en- 
gaged in defense manufacture. 

Much machinery, though it has seen consider- 
able service, can be rebuilt or retooled for a de- 
fense job witli a minimum of delay. Plants which 
can competently put those machines rapidly into 
shape for the new tasks exist in this country. 

A further word. If your machine shop is not 
running full, you can be of valuable assistance to 
the government by seeking a sub-contract in con- 
nection with defense work. 

It is just as vital to our defense today to put 
back to work all the idle machines as all the idle 
men. Not until that is done can we say that the 
armament program is (Operating at the highest de- 
gree of efficiency. 
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GAGING BUSINESS 

Metal-working operations expanding as sub-contracting takes 
up slack capacity. Available used machinery reported scarce. 
British and Canadian machine tool orders total $100,000,000. 


Employment and payrolls in the 
metal-working held are rapidly ex- 
panding in almost all parts of the 
country as the sub contracting of de- 
fense work takes up whatever slack 
exists in the nation’s thousands of ma- 
chine shops. Idle machines as well as 
idle men are now being employed at 
the task of speeding up the armament 
program. 

Machine Tooli — Incoming orders 
continue in tremendous proportions, 
though in many cases the volume in 
November was less than in October. 
Bookings, however, still arc greater 
than production, despite recent exten- 
sive expansion of plant capacity and 
of output. The industry’s backlog is 
now in the neighborhood of $400,- 
000,000. Operations today arc at a rale 
close to $^00,000,000 a year. Even 
with long deliveries prevailing, the 
industry is estimated to be in a posi- 
tion to take over $50,000,000 of busi- 
ne.ss for shipment prior to next Aug- 
ust 1. British and Canadian orders on 
hand in this country arc just under 
$100,000,000, If defense require- 
ments arc known in advance so that 
production scheduling can be done to 
the best advantage, machine tool 
builders will be able to turn out 
$650,000,000 of machines in 1941. 
Good used machinery available for 
sale is reported scarce. Companies 
with machines which they do not ex- 
pect to use for many months, if at 
all, are being urged to release them to 
he rebuilt for companies with muni- 
tions contracts. 

Munitions — Less than half of the 
$850,000,000 available to the War 
Department for government-financed 
munitions plants has been contracted 
for. At least $50,000,000 in addi- 
tional contracts are looked for soon. 
Only one heavy gun factory has thus 
far been officially decided upon. Lack 
of skilled personnel to design, build 
and operate the proposed munitions 
lants is reported the main factor 
olding up progress. Increased size 
of plants, thereby reducing the total 
number required, has only partially 
solved the problem. We.stmghouse is 
to make gun mounts and big guns for 
the Navy at a new factory to be built 


near Louisville, Ky. Lima Locomotive 
Works, Lima Ohio, will manufacture 
gun carriages in a new plant. The 
War Department has placed contracts 
for $9,956,000 of artillery material 
with the Kojipers Co., Pittsburgh. 
Awards for ammunition components 
have totaled $8,5*16,179 of which $4,- 
2 31,240 will be furnished by the Sco- 
villc Mfg. Co. Otis Elevator Co. will 
turn out $2,722,679 of artillery ma- 
terial at its large plant located in 
Yonkers, N. Y. 

Aviation — Unfilled orders for air- 
planes anti engines arc close to $.3,- 
500,000,000. Deliveries of planes 
this year will amount to $625,000,- 
000, against $225,000,000 in 1939. 
Today the industry has 164,000 shop 
employees; the number will he in- 
creased to 382,000 six months from 
now (not counting in siib-contract- 
ors). In the last 12 months aircraft 
makers have spent $83,000,000 lor 
plant expansion and have let contracts 
for an additional $232,000,000 to be 
ready next June. Buick and Stiide- 
baker are both said to he preparing 
to make airplane engines. The grandi- 
ose scheme for producing huge quan- 
tities of plane parts in the automotive 
industry is still mostly in the "talk” 
stage. 


Railway Equipment — November 
orders for about 8,000 freight cars 
and 35 locomotives will raise the 
year’s total to approximately 56,000 
cars and 425 Icxomotives. That vol- 
ume is well above any year since 1929 
with the exception of 1936. Mean- 
while railway equipment suppliers are 
deep in defense activities. American 
C.ar Foundry, to cite a single ex- 
ample, has a backlog of $11 5, 6l 1,801 
of which $93,000,000 is for muni- 
tions products for the United States 
and Great Britain. 

Farm Equipment — Manufacture of 
tractors and farm implements for the 
spring season is starting. The Na- 
tional Communal Farm Credit Bank 
of Mexico has contracted for $104,- 
250 of tractors and other equipment 
from Minneapolis-Moline Power Im- 
plement Co. 

Steel — Major expansion programs 
announced by Bethlehem and Tennes- 
see Coal, Iron & Railroad are believed 
to be the forerunner of similar action 
by other steel companies, A, M. Byers 
will begin procluction within six 
months of a broad line of alloy steels, 
including stainless. American Rolling 
Mill and Yougstown Sheet & Tube 
arc inaugurating mill enlargement or 
modernization operations. Much of 
the construction is an answer to the 
Defense Commission’s and the Ad- 
ministration’s pleas for greater ingot 
capacity to meet demands not only 
for armament, but also for non-muni- 
lions products. Now at 97 per cent, 
the industry is expected to produce 
dose to 70,000,000 tons of ingots 
this year. 
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Plan to W Together Smallest Machine Tool Builders Expand Plant Capacity 
Industries for Defense Work Sharply to Meet Defense and British Needs 


WASHINGTON— While Donald Nel- 
son's small business activities commit- 
tee is setting up machinery to give 
financing and advice to smaller firms 
that want defense contrEicts, Commis- 
sioner Hillman has given Morris L. 
Cooke the job of pushing down even 
farther into industry to reach the firm 
that has only a few machine tools, a 
little unused capacity, a few extra 
men, particularly in the “ghost towns” 
that have been left stranded by migra- 
tion of industry. The plan is to get 
these firms in each community to 
band together into an organization 
which can pool facilities and handle a 
substantial volume of parts manufac- 
ture. Cooke’s committee, a promo- 
tional outfit, has made sampling sur- 
veys of available facilities, is pushing 
formation of community groups (about 
six so far), and will soon circulate 
specimen blueprints of the sort of 
parts likely to be needed. Actual ne- 
gotiation of conlracU, of course, will 
lie with the prime contractors and the 
local councils, but Cooke is trying to 
maintain liaison. First major appli- 
cation of the plan will be in the pend- 
ing expansion of shipyard facilities. 
Prime motive is solely to give the de- 
fense program the greatest Influence 
on unemployment and to minimize 
concentration of war industries into 
big centers. 


CLEVELAND— Within one year from 
the day England and Germany went 
to war the machine tool industry of 
the United States had doubled its pro- 
duction, and in 1941 output will reach 
$600,000,000, says a statement of the 
National Machine Tool Builders’ As- 
sociation. The statement is based on 
a survey participated in by 115 com- 
panies comprising BO per cent of the 
industry’s capacity. 

The sui’vey reveals that the defense 
burden Is not falling equally on all 
plants. Certain types of machines are 
in great deniand. out of all proportion 
to the normal needs of industry, and 
it is these plants which have increased 
their physical capacity as well as their 
man-hours. Of the 115 companies, 65 
reported additions to factories since 
September. 1939. Those additions rep- 
resent 30 per cent of existing manu- 
facturing area. And the process of 
expansion is continuing. In some cases 
space hitherto unused or devoted to 
ICvSS important work, or to storage, has 
been quickly adapted to machine tool 
production. 

Total new equipment installed by the 
industry since the start of the defense 
program is estimated at more than 
$30,000,000. The industry's employ- 
ment is put at about 80,000 men. In- 
creased productivity has been accom- 


plished chiefly by maximum use of 
existing and of newly installed equip- 
ment through a remarkable program 
of employment and trainhig of men. 
Two years ago the industry employed 
less than 40,000. The startling fact is 
that almost half of the nation's ma- 
chine tool employees today have been 
trained on the job since September. 
1939. Common to most of the training 
programs are these features: (1) 
short-term learners’ training is care- 
fully distinguished from long-term ap- 
prentice training: (2) there is wide- 
spread cooperation with trade schools 
and vocational high schools; and (3) 
actual training is done on the plant 
floor. 

Increased machine tool productivity 
also has been secured by sub-contract- 
ing work. Of 115 companies surveyed, 
86 reported sub-contracting in some 
form. Eighty are sub- contracting 
parts, 33 sub-assemblies, and 23 whole 
machines. This procedure gives em- 
ployment to hundreds of plants and 
thousands of men not engaged in es- 
sential work and increases output 
without creating new problems of 
housing and of investment. 

New Lathe Developed 

To meet the special needs of defense 
contractors the machine tool Industry 
ha.s been designing and developing 
much special equipment and tooling, 
according to the survey. One com- 
pany ha.? developed a new lathe for 
simultaneous turning and boring of 
anti-aircraft guns in advance of any 
order or commitment from the gov- 
ernment. Another company has de- 
veloped machines for use in the 
manufacture of tank clutches and 
has furnished the government com- 
plete engineering drawings and speci- 
fications covering clutches for three 
tanks. A third Arm has designed spe- 
cial machinery for production of 
mechanical time fuses. Still another 
company has developed primarily for 
ordnance manufacture special long 
bore honing tools for gun bores and 
for recoil and recuperator cylinders. 
One builder has de.signed new types 
of gearing for optical instruments 
used in connection with gunfire con- 
trol, searchlights and transport work. 

In addition to many projects such as 
those outlined, several machine tool 
companies loaned designers to the 
association office to prepare for the 
Ordnance Department of the U. S. 
Army complete working drawings for 
two lines of single-purpose shell-mak- 
ing machines. 'These drawings are 
now the property of the government. 
They enable the Ordnance Depart- 
ment In time of emergency to secure 
large numbers of machines in a short 
time built In metal-working plants 
not otherwise engaged in essential 
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Guns For U. S. Defonse— A’a/r of production has been mereaxedm many 
U S arsenals which arc building big guns for defense. At Ijalervhrt 
Aru-nal (above) workers are busy turning and boring major calibre guns 
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TOOL WORK OISTRIBUTION 

CLEVELAND— Almost all work 
now being done by the machine 
tool industry Is for defense pur- 
poses or for the British. Typical 
of order books is that of one com- 
pany which on October 14 had 
the following business in hand: 

Per Cent 


England 16.9 

Canada 11.6 

Other British Dominions .21 

U. S. Navy 6.4 

U. S. Army 3.3 

U. 8. Air Corps 3.7 

Aviation Mfrs 25.1 

National Defense 

Contractors 27.0 

Machine tool builders.. 2.2 

Miscellaneous 3.3 


work. The first machines of these de- 
signs have been built and tested with 
excellent results (by Studebaker Corp. 
and Harris-Seybold-Potter Co.) . 

The survey, which stated that pro- 
duction this year will exceed $400,- 
000,000, was made to obtain more de- 
tailed Information as to ways and 
means whereby Increased output has 
been accomplished, the relationship 
between machine tools and national 
defense, and the nature and extent of 
the Industry’s cooperation with the 
government and with manufacturers 
of defense equipment in helping to 
solve the technical problems involved. 

Aircraft Research Plant Seen 
As Small Effect on Armament 

WASHINGTON — Aircraft engine re- 
search by the National Advisory Com- 
mittee’s laboratory to be built at 
Cleveland can have little effect on the 
present armament program. Some 
phases of the $8,400,000 engine plant 
will be completed within a year, but 
Its full effect cannot be realized for 
two or three years. 

The laboratory has six major units: 
Power plant; power plant wind tun- 
nel; engine torque stand; fuels, lubri- 
cants and Instruments; hangar and 
admins tration. During the past ten 
years the power output of airplane en- 
gines has been doubled without in- 
creasing the weight. NACA wants to 
continue this reduction. Among other 
aircraft power plant improvements 
wanted: Harness exhaust gas to aid 
plane propulsion ; improve supercharg- 
ing for wide range of altitudes; im- 
prove fuels to increase horsepower; 
find alloys to withstand additional 
stresses; advance the diesel engine for 
air use; work out a gasoline fuel injec- 
tion system; prevent carburetor ice; 
advance the direct gas propulsion 
principle or “rocket” plane; and im- 
prove constant-speed and feathering 
characteristics of propellers. 


Effect of Ancamnt Progran and Pist-War 
Adjustaont Plans Feature A.S.M.E. Meeting 


NEW YORK — A proposal to set up 
immediately a board of planning and 
research through which industries 
expanded beyond normal may be re- 
geared to produce ""a higher standard 
of living during peace time was made 
to the American Society of Mechan- 
ical Engineers at its annual meet- 
ing, It was advanced by William L. 
Batt, aid to Edward R. Stettinlus. 
Jr., member of the National Defense 
Advisory Council in charge of the 
Industrial Materials Division. Ac- 
cording to Mr. Batt, such a plan 
would determine what to do with 
the excess manufacturing capacity 
which we are creating as a result 
of our armament program, where 
to And Jobs for the men we are 
training for the production of war- 
time material, who is to own and 
operate the plants the government 
is building or subsidizing, and what 
to do about the federal debt in- 
curred by necessarily huge expendi- 
tures for defense. 

Mr. Batt’s proposal was the high- 
light of an annual meeting attended 
by 5,000 engineers and executives. 
Included in the program were 100 
technical papers presented at 50 sep- 
arate sessions of various divisions 
and research committees of the So- 
ciety. Many of the papers were de- 
voted to phases of the National De- 
fense Program. 

R. F. Gaftg, assistant chief engi- 
neer, Wright Aeronautical Corp., 
stated that when plans now under 
way are completed the combined out- 
put of American aircraft engine 
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Ildu'ani MuIUt, president, 

Kincj Machine Tool Company is 
apparently enjoying the circus 
7chich was an entertainment fea- 
ture at the annual A.S.M.Ii. meet- 
ing at Hotel Aslor 
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William A. Hanley, right, in- 
ducted as A.SAf.F. president at 
the Society's annual dinner Ih'- 
eonber /, is greeted by retiring 
president IT. II. McBryde as sec- 
retary C. H. f)az'ies looks on 

builders will be fifteen times their 
capacity during the summer of 1939. 
This will be accomplished, according 
to Mr. Gagg, with no sacrifice in the 
technical performance and durability 
of the product. The plans call for co- 
operation between the automobile, air- 
craft and machine-tool industries, and 
in this regard the results have already 
been gratifying. Combined efforts of 
these groups, and also of technicians, 
supervisors and workers in all the in- 
dustries involved, will enable the en- 
gine builders to reach production 
peaks when the plans are consum- 
mated. 

Many of the papers revealed the in- 
dustrial gains to be expected from ef- 
forts in the armament program. Albert 
B. Cudebec, British engineer, stated 
stainless steel, nickel alloys and other 
materials of both ferrous and non- 
ferrous types that do not work well 
after rolling or welding are now being 
shaped faster and more economically 
by extrusion presses. He said the de- 
velopment will make possible the sub- 
stitution of special alloys for heavier 
metals. Although devised primarily 
for improvement in aircraft design, 
Mr. Cudebec stated its application to 
peace-time products will probably cre- 
ate another large industry in this 
country. 

Ross Cunn of the Naval Research 
Laboratory, Washington, D. C., de- 
scribed equipment of recent design for 
detecting surface and submerged flaws 
in non-magnetic material. Such de- 
tection Is done by establishing a pre- 
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determined pattern of electrical eddy 
currents in a perfect test sample of 
the material to be tested, and checking 
the results against eddy currents In 
parts In production. 

The shortage of engineers, techni- 
cians and skilled workers was reviewed 
for the engineers by Dean A. A. Potter 
of Purdue University. He stated the 
166 U. S. institutions offering instruc- 
tion leading to engineering degrees 
can be utilized to promote training of 
these men by (1) holding classes for 
groups In industrial areas where many 
students can gather to avail them- 
selves of educational equipment, (2) 
promoting extension courses by col- 
leges in sparsely populated sections of 
the country, and (3) intensifying resi- 
dent programs of study varying In 
duration from one to eight months. 
Legislation is now pending before 
Congress which will provide a fund to 
facilitate such training. 

Among many lubrication problems 
discussed at the meeting were those 
encountered due to new materials in 
machine construction, including plas- 
tics, monel metal, stainless steel, and 
lead-copper and cadmium-silver al- 
loys. V. I. Palmer of Eastman Kodak 
Company states a sound -recording 
apparatus had been developed to de- 
tect bearing failures. It is based on the 
principle that bearing wear is accom- 
panied by increase in running temper- 
atures which induce sound changes 



The committees oti euttifif/ fluids and cuttitu/ of metals meet at lunch. 
Left to ri(jhi — T. J. Schmitt and If', H. Oldacre, J). A. Stuart Oil Com- 
patty; L. N . Gulick, Ihiivcrsity of F*etinsylvania ; C. B. LePaijc, assistant 
secretary, /I .S .M .h, ; Malcom L. Judkins, L irth-S tcrUtig Company ; 

0. Jf\ Boston, [htiaersity of Michigan; II. L. Moir and R. B, Ovcvlock, 
The Bure Oil Company; and Dr. M, R, MartcUotti, Cincinnati Milling 

Machine C'otnpany 

characteristic of Imminent failure. own plants. Thus, the sub-contractors 

Machine line production of aircraft act as a cushion for the rapid accel- 
materials was discussed by P. R. Bas- cration in production, 
sett of Sperry Gyroscope Company, At the annual Dinner and Honors 

Inc Like many companies involved in Night of the Society’s meeting, Charles 

rapid expansion. Mr. Bassett reported F. Kettering, vice-president and di- 
that the Sperry company, rather than rector of General Motors Corporation, 
expand haphazardly, sub-contracted received the A.S.M E. medal for his m- 
140,000 work hours, tried to keep a fluence on automobile development. It 




constant ratio of Sperry machine- 
hours to sub-contracted machine- 
hours. and proceed in an orderly fash- 
ion in getting the right machines and 
properly trained personnel for its 



IS the highest award given by the 
society. The Melville medal was pre- 
sented to Carl A. W Brandt for his 
achievements in railway mechanical 
ciiRirieering. Following Hie presenta- 
tion of these medals, and other 
awards, William A. Hanley of Ell Lilly 
Company. Indianapolis, Ind., was in- 
ducted as new president of A.S.M.E. 






J,cjl—F. O. Hoa(jI(uid. rirr-pirsitirnt, I’ratt c't U’hittwy Division. Xilc.v 
Bcinnit-Pond Company, and U 'arnrr Scah r, sccyatary, U arncr Sioascy 
Coinpanv discuss inafters al ihc RTacbinc Shop Fiacticc Division .M ccling. 
(’cntrr~Sol Einstein, vice-president, Cincinnati Afillinc/ Alaehine Com- 
pany, and -d. AI. Johnson, president. Barite,'^ Drill Company Toalili the 
circus al the annual smoker. Right — -I'raneis Treiker, sales eiigiiieei . and 
J. B. Armitage, engineering director, Kearney C Trecker Corporation, 
at the Machine' .Shop Bracliee Division Aleeling 
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Rapid Expansion of Austraiian Machine Tool 
Manufacture Aided by Curtailed Imports 


MELBOURNE — Australia’s latest and 
most vital war industry, the manu- 
facture of machine tools, Is expanding 
rapidly. The Commonwealth Gk)vem- 
ment has ordered tools valued at $6,- 
600,000 from 28 engineering firms. 
Machines and tools are now being 
produced which only a year ago were 
thought beyond Australia’s capacity. 

When the war came, one Austra- 
lian firm was manufacturing lathes, 
and two firms made power-presses. 
The commonwealth depended pri- 
marily on machines Imported from 
the United Kingdom, Germany, and 
the U. 5. The war cut off the Ger- 
man supplies, and it was not long 
before the United Kingdom and 
the U. S.. experiencing a shortage 
of machine tools, restricted exports. 

The Commonwealth Government 
decided to initiate an ambitious pro- 
gram of machine tool making. Thou- 
sands of tools, jigs, and gauges were 
ordered from Australian firms. One 
which did not exist a year ago now 
makes substitutes for 24 German 
cartridge machines, and with half a 
dozen other firms is producing a 
total of 700 of these machines. 

Make Power Presse.s 

Huge power-presses with capacities 
between 700 and 5,000 tons are be- 
ing made. Also engine lathes ca- 
pable of luring 30 foot lengths, 24 
inch diameter gun lathes for turn- 
ing, boring and riveting up to 20 
feet in length, capstan turret lathes 
of various lengths, and shell lathes 
up to six inches in diameter. Sundry 
types of drilling, milling and shap- 
ing machines, large-capacity grind- 
ing machines, hacksaws, cold-saws 
and similar tools are also produced. 

A factory now being equipped In 
Sidney for the manufacture of op- 
tical glass will be equipped entirely 
with Australian machinery. Other 
Empire countries have ordered Aus- 
tralian machines. 

Establishment of an optical glass 
industry designed to supply service 
requirements has been entrusted to 
Australian Consolidated Industries 
Ltd., which will produce such preci- 
sion instruments as artillery range- 
finders, anti-aircraft gun predictors, 
telescopes, and binoculars. Although 
optical glass has not been made in 
Australia previously, New South 
Wales has ample modern equipment 
for the manufacture of sheet glass 
and ornamental cut glass, and there- 
fore has many experienced operators 
available. Previously spectacle lenses 
required in Australia were ground 
from Imported optical glass. Firms 
doing this work will help in training 
additional craftsmen required. 

Among other new industries shortly 
to be established will be one at New- 


castle, New South Wales, making 
stainless steel, which will obviate 
shortage of surgical instruments. In 
Melbourne a factory will shortly be 
producing aviation spark-plugs, one 
of the few remaining airplane com- 
ponents still not manufactured in 
Australia. The factory’s output will 
be usable by American types of 
planes, such as the Douglas. Lock- 
heed Hudson, and Wirraway, now 
widely used in Australia. 

Canada Rushes Plans For Larger 
Shipbuilding Program; Yards Active 

MONTREAL — Canada is rushing 
plans for the development of ship- 
building on a much larger scale than 
heretofore. To insure “full speed 
ahead” the government has appointed 
a shipbuilding controller who will 
have unlimited powers in requisition- 
ing materials, supplies, etc. 

Present shipyards, some 16 on the 
coasts and 25 lesser yards working on 
smaller craft, have enough orders to 
keep busy for another year. To date 
200 small war vcsscLs, including boats 
used on inland waters, have been de- 
livered. Recently contracts have been 
awarded for 10 diesel-driven mine- 
sweepers, 18 large cargo ships. Further 
orders for cargo ships are expected 
momentarily. 

Arrangements have been made for 
the production of the following types 
of guns; .40mm Bofors anti-aircraft; 
2.7 anti-aircraft; 25-pounder guns and 
carriages; Colt-Browning aircraft ma- 
chine guns and tank machine guns; 
six and 2-pounder guns for tanks; 
four and 6-inch naval guns; and Lee 
Enfield rifles. 

One of the biggest problems to be 
solved, if the government’s schedule 
to produce $1,500,000,000 of munitions 
annually is to be adhered to, is that 
of labor. Since a conciliation board 
jumped wages 17 per cent at the 
John Inglis Co., Bren gun makers, 
wage troubles have Increased in all 
plants engaged in war work. Govern- 
ment schools for training young men 
for war industries are being expanded. 
At present 28,000 men are enrolled. 

Subscriptions Held in Abeyance 
For Those in Military Training 

NEW YORK — All subscribers to 
American Machinist who are called to 
service in the armed forces of the 
U. S. will, on application, receive “let- 
ters of credit” if they desire to cancel 
their subscription of the magazine. 
The “letter of credit” will enable a 
subscriber to resume his subscription 
when his period of training Is over. 


SHIPS FOR ENGLAND 

WASHINGTON— A deal, yet to 
be consummated, under which 
upward to 360 cargo ships will be 
built in the U. S. for British needs 
has been long delayed. However, 
in Britain's dilemma the U. S. sees 
an opportunity. The U. S. wants 
to build the ships and sail them 
in the service of England around 
Africa and on other “neutral” 
routes, but under the American 
flag. This would relieve England's 
far-flung shipping for concentra- 
tion on trans-Atlantic service 
which Is forbidden to U. S. ships 
because of the combat zone. This 
scheme would serve England just 
as well right now, but after the 
war the U. S. would have a set-up 
to muscle in on the Empire's 
trade. Predictions are that the 
U. S. will have its way. Neverthe- 
less, the ships will be built. They 
will probably be in the 10.000- to 
12,000-ton class. Further, a way 
may be found to release some of 
the C-type ships now being built 
by the Maritime Commission. 

Air Conditioning Allows Control 
Of tbe Quality of Iron Produced 

PITTSBURGH — Jones & Laughlln 
Steel Corp. has installed air-condi- 
tioning equipment capable of remov- 
ing from seven to forty tons of water 
per day from the air blown into its 
No. 1 blast furnace at the Aliquippa 
Works. The installation will enable 
a closer control of the quality of 
iron produced. 

This Is the first modern air-condi- 
tioning unit to be installed in the 
North for conditioning air blown 
into a blast furnace. The equipment 
w^ill be used to maintain a constant 
low moisture content in the air blast, 
eliminating the necessity of trying 
to out-guess the weather 24 hours 
in advance of charging the furnace. 
Ordinarily, wide fluctuations in hu- 
midity cause irregular blast furnace 
operation, which results in a smaller 
aggregate Iron production. 

Nazi Shortage of Skilled Labor 
Sees Use of Automatic Machinery 

WASHINGTON — A shortage of 
skilled labor is forcing Grermany’s 
machinery industry to adopt auto- 
matic or semi-automatic machinery 
to an extent hitherto unknown In 
the Reich. The scarcity of raw mate- 
rial supplies and of foreign exchange 
has taught the Industry to employ 
metal-saving construction methods 
wherever possible. This has led to an 
extensive use of welded instead of cast 
machinery parts, to substantial reduc- 
tions in the dead weight of machinery. 
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INSIDE DETROIT 

Auto sales records may continue to fall like tenpins throughout 
the 1941 model year. Used car inventories are high, but the turn- 
over averages 30 days; shortages, however are forecast by Spring. 

BY RUPERT LE GRAND. DETROIT EDITOR 


DETROIT — Fat pay checks for auto 
workers and humming factories look 
like a sure thing for the entire win- 
ter. Local sources report that some 
plants will continue overtime work 
in December, and that tentative 
schedules for January and February 
are set so high that long hours are 
in prospect for those two months. 
Of course, not all producers are in 
such fortunate circumstances, but 
the five-day week with full crews 
may be accepted as the general situ- 
ation of the industry during a period 
when seasonal influences have dras- 
tically cut production in the pJist. 

Underlying these bright predic- 
tions is the word that parts plants 
have not been asked to pare sched- 
ules in the weeks ahead. Suppliers 
are ordinarily informed of their com- 
mitments for two to three months in 
advance. So far, the auto plants are 
still calling for all the parts that 
they can get. Tliis condition may 
spring from either of two motives 
(1) anticipation of sustained heavy 
retail demand or (2) a fear of prior- 
ities in the spring. The first reason 
probably fits the case, because fa- 
cilities are not available to store 
the flood of parts, nor is it desirable 
to over-supply dealers. The priority 
question is a bridge that hasn't been 
reached yet. 

Buirk Makes 1700 Cars Daily 

Buick has attained a production 
rate of 1700 cars daily, and this rate 
will be unchanged through February, 
and possibly March. Schedules for 
the first quarter of 1941, if achieved, 
will top the 1940 period by around 25 
per cent. 

'The operations of this GM. divi- 
sion are more spiectacular than most 
other producers, but it must be re- 
membered that Buick was the bell- 
wether of the industry during the 
1940-model year. Before the present 
season started, the Flint concern ex- 
pected a 10-15 per cent gain in pro- 
duction over the Oct .-Dec. period of 
1939. Actually domestic demand is 
up 20 per cent. October retail deliv- 
eries reached 33,500 units, up 30 per 
cent, November sales wiU probably 
total 32,000, up 10 per cent, and De- 
cember is expected to produce more 
than 31,000 sales, or 20 per cent ahead 
of last year. 

A recovery of moderate propor- 


tions plus the superimposed national 
defense program are likely to bring 
about a retail sales situation whereby 
most, if not all. of the remaining 
months in the model year will estab- 
lish new sales records. Reactions to 
events abroad are likely to prove 
only temporary, and decreased pur- 
cliaslng power through national-de- 
fen.se levies and higher living costs 
are not viewed as factors which will 
affect domestic demand during the 
balance of the 1941 run. 

Used- car inventories are high, but 
the turnover averages 30 days, a 
very satisfactory figure at this time 
of year. Sales are keeping pace with 
trade-ins, a scarcity of used cars 
Ls forecast in the spring because 
national defense Ls creating new 
employment and adding working 
hours. 

These opinions are shared by other 
producers, although they may not 
be quite so optimistic. Retail sales 
by the Industry in November set a 
record, but the total was not quite 
equal to the October record because 
of holidays and bad weather. Large 
producers like Chevrolet can hardly 


ARMY TRUCK ORDERS f 

DETROIT — Governmen t pur- 
chases of Army trucks are ex- 
pected to take a bound upward in 
the near future. General Motors 
divisions are quite likely to get 
the lion's share. Corporation of- 
ficials refulse to divulge infor- 
mation in advance of a public 
announcement from Washington, 
but it is known on good authority 
that Chevrolet’s participation in 
the business will probably dwarf 
contracts already awarded. Yel- 
low Truck & Coach Is building 
an undisclosed number of trucks, 
about which the Army and G.M. 
have kept quiet. That division 
may also get further orders. It 
has already taken steps to double 
output on certain operations. 


be expected to make such spectacular 
gains as some of the independents 
and plants serving the medium-price 
field Yet it Ls production of such 
plant, os Chevrolet, Ford and Plym- 
outh that Ls swelling monthly totals 
to near the 500,000 mark. Chevrolet 
produced its 300,000 current model 
on Nov. 27. Since the first of the 
1941 units left the assembly line on 
Sept 23. Chevrolet chalked up three- 
tenths of a million cars in just 62 
working days. 

Pontiac worked six-day weeks In 
November. The last week of the 
month saw production of 8,376 cars, 
the highest weekly total since 1928. 
Dealer stocks are reaching the lev- 
eling off point, so it may not be 



Vaksvd bu thf) Canadian Censor 


On To England — The Ford Motor Co, oj Canada is making five siscs of 
all-purpose U'ueks for the British Army, including four-wheel drive types. 
Upon completion of satisfactory tests, running wheels and gear arc re- 
moved and the truck is bo.rcd for export 
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Production for National Dofonse Discussed at Hartford A.S.T.E. Mooting 





f 


Guests — Also present at the 
Hartford A.S.T.E. meeting on na- 
tional defense were S. Stone, 
president, Colt's Patent Fire Anns 
Manufacturing Company, and H. 
M. Toppin, president, Jacobs 
Manufacturing Co. Arrangements 
for the meeting were made by 
Frederick L. tVoodcock and Louis 
E. Eberts of Hartford 


Tool Engineers Meet — More than 200 members and guests attended the 
December 2 meeting of the Hartford Chapter of A.S.T.E. \to hear Lt. Col. 
E. M. Ayer, Hartford Ordnance District, U. S. Army, and Clayton R. 
Burt, chairman, N.M.T.B.A. National Defense Committee , discuss pro- 
duction problems involved in the current defense program. Among the 
guests present were, left to right, Col. F. H. Payne, district chief, Hart- 
ford Ordno'nce District; Herbert H. Pease, president. New Britain Ma- 
chine Co.; IF D. Tanner, vice-president, and Clayton R. Burt, president, 
Pratt & MJiitney Dii'ision Niles-Bement-Pond Co.; and F. G. Hughes, 
president, New Departure Division, General Motors Corporation 


necessary to continue overtime. 

In the fine-car field, Cadillac had 
to go to the nine-hour day. Un- 
shipped orders at the end of first 
twenty- day selling period of Novem- 
ber stood at 11,774 units, an all- 
time high. The reason for overtime 
is apparent, when it is known that 
retail deliveries of 3,295 units set a 
new record for the period. 

Hudson domestic shipments of 
1941 models, for the first four months 
of the current selling season, already 
exceed one-half the volume of cars 
shipped in the entire 1940 season. 
In common with other makers, Hud- 
son reports that West Coast cities 
such as Los Angeles, Portland and 
Seattle, are approximately 70 per 
cent ahead in sales as compared 
with lost year, because of local na- 
tional defense activities there. 

Aircraft Engines 

By this time it Ls expected that 
negotiations between Buick and the 
government will have been completed 
for manufacture of twin-row Pratt 
&L Whitney engines at Flint. Com- 
pany sources refuse to state which 
twin-row model will be built, how 
large a plant will bs required, and 
how many engines are involved until 
an official announcement by the Na- 
tional Defense Commission. Suppliers, 
who logically might figure on equip- 
ment involved, have not been drawn 
into the picture so far. 

Local sources are skeptical that 
Ford can get going on its Pratt & 
Whitney engine program until some 
time next fall because of the equip- 
ment-delivery situation. Packard has 
been buying machinery for Installa- 
tion in parts -suppliers’ plants, since 
a number of items on the Rolls- 


Royce engine will be farmed out. 

Midget “command reconnaissance 
4-4” Army trucks designed to replace 
motorcycle.s and sidecars will start 
rolling from an assembly line at the 
Ford Motor Company in January. 
These trucks are designed to hide 
in brush, climb out of holes impos- 
sible to a tank, and may even be 
suitable for transportation in the 
cargo holds of Army planes. 

Ford got an order for 1,500 trucks 
to cost $1,387,500; American Bantam 
an order for a similar quantity. It is 
understood that the Ford design Ls 
slightly lower in overall height, which 
is desirable for concealment pur- 
poses. Height to the cowl of the Ford 
truck Ls only 38 in., and the wind- 
shield folds down to 40 in. Length 
is 81 in., tread 47tl> in. Despite the 
small size, the truck will carry a 
three-man crew, an all-angle ma- 
chine gun to repel air attack and a 
sub-machine gun. If necessary, the 
vehicle might be used for hurry-up 
transport of troops, although it is 
not designed for attack purposes. 

The truck is equipped with front 
and rear blackout lights. Maximum 
speed is 60 miles per hr., 40 per hr. 
cross-country. Four-wheel drive in 
combination with a six-speed trans- 
mission provides maximum maneuver- 
ability over all sorts of terrain. Six 
forward and two reverse speeds are 
supplied by means of the transmis- 
sion, which is equipped with an aux- 
iliary speed range. A lever is sup- 
plied to cut the front wheel drive 
in or out as needed. The Ford design 
weighs about a ton, will carry in 
excess of 1,000 lb., and is powered 
by the four-cylinder tractor engine, 
which has been modified to supply 
42 hp, 


Extend Export Licensing System; 
Forced by Faster Defense Pace 

WASHINGTON — The increased pace 
of the National Defense program 
requires the extension of the export 
licensing system. Tlie following items 
were placed on the export control 
basis as of Dec. 10: 

All used or rebuilt machine tools of 
any description; pipe threading ma- 
chines; metal cutting band saws; 
power-driven hack saws; keyseating 
and disc grinding machines; car 
wheel and locomotive wheel presses; 
gear burring; chamfering, and bur- 
nishing machines; crank planers; 
bench power presses; saw sharpening 
machines; filing and pipe bending 
machines; thread chaser grinders; 
burnishing machines; tool and cutter 
grinders, universal and plain hand 
feed; riveting and grinding machines, 
portable with flexible shaft; and cen- 
tering machines. 

Grinders, face milling cutter; ar- 
bor presses (hand, air, and hy- 
draulic) ; drill, tap, and hob grind- 
ing machines; nibbling machines; 
lathe tool grinders; gear lapping and 
shaving machines; polLshing ma- 
chines; heat treating furnaces; 
foundry machines; twist and other 
drills; reamers; milling cutters; hobs; 
taps; dies; die heads, and shear 
knives. 

McGRADY APPOINTED CONSULTANT 

WASHINGTON— Edward F. McGrady. 
former Assistant Sec. of Labor, has 
been appointed special consultant on 
labor matters to Sec. Stimson. Mc- 
Grady will act as government “trouble 
shooter” in industrial labor disputes. 
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Vultee settlement still gives no indication of government policy 
toward strikes which impede munitions production. Administra- 
tion favors large-scale expansion of war plants over priorities 

By BLAINE STUBBLEFIELD 


WASHINGTON — Settlement of the 
Vultee strike left largely unanswered 
the question of what an administra- 
tion which prides itself on a pro-labor 
attitude Is going to do about strikes 
impeding munitions production. 
One thing clear is that an outright 
showdown will be postponed as long 
as possible. The Vultee strikers 
were subjected to strong pressure, 
ranging from personal appeals by 
administration leaders to denuncia- 
tion of the strike leaders as Com- 
munists by Attorney General Jack- 
son. However, once the strike was 
over, the President tried with prob- 
able success to stall off legislative 
proposals to outlaw munitions strikes 
—though holding a threat in reserve 
by intimating that his views on the 
question are not unalterable. 

The settlement also indicated that 
the strongest weapon for informal 
pressure is the group of compara- 
tively conservative labor leaders who 
are under the influence of the Presi- 
dent. The deciding element at Vul- 
tee, apparently, was the calling in 
of R. J. Thomas of the Auto Work- 
ers, who was the organizational su- 
perior of the strikers. 

The Vultee strike helped to pose 
the issue. But the Lssue was there 
anyway; business and government 
and labor have been watching it. 
chary as one might eye a time bomb, 
for months. If the Vultee Incident 
hadn’t touched it off, some other in- 
cident would. Certainly no intelli- 
gent observer thought that organ- 
ized labor voluntarily would suspend 
its rights under the Wagner law 
without a struggle. It Ls platitudinous 
to point out that the wage workers 
are going to shoulder up to the 
defense gravy though along with 
management. 

An eventual showdown seems near- 
ly Inevitable. As the production 
tempo increases labor is acquiring 
scarcity value. A considerable ele- 
ment of labor, now largely under 
Lewis leadership, is not convinced 
that the country is virtually at war 
and Is therefore not very amenable 
to appeals that production must un- 
der no circumstances be delayed. In 
aircraft, particularly, the CIO has 
announced its intention to unionize 
the now largely unorganized indus- 
try and bring wage levels up to those 
of the auto workers. 

For the next few strikes, informal 


mediation will be relied on. There 
will be pressure on labor, as at 
Vultee, to accept arbitration clauses. 
There will certainly be pressure on 
unorganized employers to recognize 
unions and probably to grant mod- 
erate wage increases. 

The Government is strapped sol- 
idly in the middle. New Deal policy 
is to help the working man to a 
better living. But it is also pledged 
to prevent spiraling prices and a war 
boom. Compromise is the one way 
open, both in executive and legisla- 
tive action. But the Willkle wing in 
Congress, its strength already demon- 
strated, will lend a mighty drive to 
the Administration’s cost control wing, 
which automatically opposes labor’s 
interest. 

One should remember too, that Mr 
Roosevelt himself Ls no longer the 
white hot crusader he once was. He 
doesn’t have to be elected any more. 
HLs appointment to the Labor Board, 
of Dr Minis, a conciliator, Ls a good 
indicator of hLs turn of mind. 

When the Lssue gets to Congress 
it will be a long bitter fight. Ulti- 
mate compromise may well be a 


MORE DEFENSE FUNDS NEEDED 

WASHINGTON — A new and sup- 
plementary program on national 
defense, which will add billions 
to staggering sums already ap- 
propriated, is expected to be pre- 
sented to Congress early in the 
January session. How much 
money will be asked isn’t yet 
known. It may run up to $6,000,- 
000,000; again it may be some- 
what less. Just what activities 
the program will cover has not 
yet been determined. It Ls likely, 
however, to include money for a 
further ship construction proj- 
ect and for automotive manufac- 
ture of aircraft parts. Some ex- 
perts in Washington are estimat- 
ing that the total defense pro- 
gram will cost the country’s tax- 
payers $35,000,000,000. A while 
back the figure quoted was $25,- 
000,000,000. The truth Is nobody 
knows what the final expense 
will be because nobody has any 
Idea how long the armament 
program wUl last or what its 
ultimate scope will be. 


variation of the Railway Labor Act 
for defense Industries — a compulsory 
wailing period, government investi- 
gation and publication of results, 
with theoretical preservation of the 
right to strike afterwards. 

Britain Gets Half 

President Roosevelt’s statement that 
we are already giving Britain our 
maximum of equipment means the 
50-50 division, not volume. Even the 
half-and-half deal Is only for today. 
The farther we swim across the river 
with England the less point there will 
be in turning back. If and as British 
success seems more likely, both the 
proportion and the volume of our aid 
will increase. It can very well turn out 
to equal or exceed our production in 
the World War. 

The 50-50 division can be main- 
tained and still be very misleading. 
For example, the half of our airplane 
production going to Britain Is nearly 
all combat equipment, while the half 
we keep is mostly training planes. This 
kind of discrepancy can and does ap- 
ply to other forms of munitions. 

Expansion vs. Priorities 

If the substantial expansion of steel 
capacity which the administration 
thinks will be announced within a 
week or two comes through it will 
soothe a problem which has agitated 
the administration in recent weeks 
and split the Defense Commission. 
Basic issue has been the alternative 
of expansion or priorities. The indus- 
try. fearful of excess capacity after 
the war, and questioning that demand 
will exceed present supply, felt that 
expansion could be avoided by ration- 
ing civil customers if the pinch came. 
It was supported In this view by Stet- 
tinius’ raw materials division of the 
defense commission. In other sections 
of the defense commission, including 
Nelson’s Priorities Board and Hender- 
son’s Price Division, it was felt that if 
inflation is to be avoided, the sup- 
ply of civil commodities mast be 
maintained. Government economists 
pointed to a tightness already being 
felt in the supply of heavy plates 
and structural shapes and to a level 
of steel production which Is already 
crowding capacity with defense pro- 
duction barely underway. 

’The administration Anally swung to 
the expansion side, and pressure was 
exerted on the industry. The President 
himself is supposed to have been 
called In, and reportedly a threat was 
made that big commercial steel cus- 
tomers would be encouraged to pro- 
duce their own steel if the industry 
proved obdurate. 
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BethlebeB Steel Expends Its Plant; Others 
May Follow Salt to Speed National Dofonso 


NEW YORK — Bethlehem Steel will 
expand its ingot capacity 850,000 tons 
at a cost of $18,000,000 Hie new 
facilities will be located at the Beth- 
lehem, Lackawanna, Maryland and 
Steelton plants This comes on top 
of the action taken by Tennessee 
Coal, Iron & Railroad to increase its 
ingot facilities about 20 per cent It 
is highly probable that other major 
producers will follow suit 
This steel expansion program is 
directly caused by the feelmg on the 
part of members of the National De- 
fense Advisory Commission that ad- 
ditional steel capacity is desirable 
to meet any possible needs for arma- 
ment production New Dealers in 
particular, believe that the defense 


elements of steel demand ever rise to 
peaks simultaneously, and anyway 
any such peak is a passing phenom- 
enon Tills is especially true of civil- 
ian demand Deficiencies, on the 
other hand, may occur in certain 
classes of products Alloy steels, for 
instance, have come to the front so 
fast, especially in relation to defense 
products, that a shortage of electric 
furnace melting capacity was antici- 
pated by the industry some time ago 
and many companies have been m- 
stalling new furnaces 


Canadians "Freeze" New Models 
To Aid Tool Makers in War Jobs 

OTTAWA — The making of new mod- 
els for automobiles, refrigerators, 
cooking equipment, radios, vacuum 
cleaners and typewriters Is prohib- 
ited in Canada for the period of the 
war in order to enable toolmakers to 
concentrate upon the essential Job of 
manufacturing jigs, dies and molds 
C G Howe minister of munitions 
and supplies, indicates that, "Exist- 
ing models In current use in Canada 
will continue to be fiozen No change 
will be permitted except for good and 
sufficient rpEison and then only under 
peimit from the machine tool con- 
troller " 


U. S. Government Contracts Avrarded to Metal-Working Firms 

ilhtin iinf nifliiilt (ontiiirtu unthi fiiHi) 


effort can be superimposed on the 
normal requirements of the country 
for non-defense goods and that as 
defense spending increases, the added 
purchasing power of workers will 
greatly stimulate sales and manufac- 
ture of such goods as radios refrig- 
erators, washing machines and auto- 
mobiles This development, according 
to administration economists may 
lead to a national yearly income ot 
eighty-five to ninety million dollars 
Such expansion of activities would 
find present steel capacity unequal 
to the demand 

For many weeks the steel industry 
has been running at 90 to 96 per cent 
of theoretical capacity This year it 
will turn out close to 70,000,000 tons 
of steel ingots, a total exceeding 
1929 Much talk has been heard of 
the possible necessity foi rationing 
steel through a priority system but 
thus far this has not been impel a- 
tive Buyers accustomed through 
many depression years to getting steel 
deliveries almost overnight are now 
ordering two or three months in ad- 
vance For many months it is believed 
that production has considerably ex- 
ceeded consumption, indicating that 
users have been stocking steel against 
a rainy day 

Not long ago Walter S Tower, 
president Iron & Steel Institute, is- 
sued a statement declaimg that the 
maximum annual defense needs for 
armament purposes would not be over 
8,000,000 tons and that no possibility 
of a shortage looms He pomted out 
that the Industry's ingot capacity Is 
rated at 83,000 000 net tons, which 
Is 10 to 12 per cent below the real 
capacity, that margin being allowed 
for breakdowns and repairs of fur- 
naces The industry can run close to 
rated capacity for sustained periods 
and go beyond for occasional periods 
In 1917, for example, it maintained 
full capacity for seven consecutive 
months 

Mr. Tower emphasized tliat not all 
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E E MOORE 


NAMES in the NEWS 

Dr W D Coolldge and Stuait M 
Crockei have been appointed new 
Geneial Electric vice piesidents Di 
Coolidge was duector ol the General 
Electric Research Laboratory in Sthe- 
nectadv and Mi Crockei served as 
managei of tlie company s an con- 
ditionins and commercial lefri^eia- 
tion department at Bloomfield N J 

Bernard M Bickfoid has been ap- 
pointed manager of the Evansville 
branch plant of Plymouth Division 
of Chrysler Corp 

Paul L Glllan has recently joined 
the automotive and industrial engi- 
neering consultation staff of Alu- 
minum Industries Inc Cincinnati 

Paul Keller has been appointed 
Cleveland district salts managei for 
Copperweld Steel Co Warien Ohio 

Aithui G Kimball president of 
Landers Fiaiy & Clark New Brit- 
ain Conn has been elected a govei- 
nor of National Electrical Manufac- 
turers Association 

J H Mack formeily vice president 
of Chrysler Corp s Fargo Division 
has been appomted general service 
manager of the Corporation’s Cen- 
tral Service Division replacing H J 
Nestle who has resigned 

E E Moore has been elected vice 
president, industrial relations Carne- 
gie-IllinoLs Steel Corp He succeeds 
D A Barrett who retired Dec 1 
upon completion of 44 years of serv- 
ice with the organisation Mr Moore 
was appointed general superintendent 
of South Works, Chicago in 1935 
When Illinois Steel Co became a part 
of Carnegie-Illinols Steel Corp 



J H MACK 


Stewart W Munioe has been ap- 
pointed geneial sales managei of the 
Chrvslei Corp Mi Munioe loined 
forces with Walter P Chrysler in 
1921 when Mr Chryslei had just 
been appointed chairman of the 
board at Maxwell 

Donald A Robison loimerly gen- 
eial sales manager has been named 
vice picsldenl of the Caterplllai 
Ti actor Co with administrative dl- 
lection of all selling and advertising 
activities Gail E Spain succeeds Mr 
Robison 'll general sales manager 

Iivin A Rudei has been appointed 
managei of the Merchant lion & Steel 
Div lion & Steel Products Inc Chi- 
cago 

Robert W Russell has been named 
special assistant to the general man- 
agei of the Hamilton Piopellei Div 
Bridgeport Conn Mi Russell has 
been with the company since 1933 
Harlan M Ellis has been appointed 
sales manager of the organization 

Gavloid G Thompson formeily 
supeiwisor of the application and 
control of carbide tools at the Gls- 
holt Machine Co Madison Wis has 
just been appointed tool engineer 
for the McKenna Metals Co La- 
trobe Pa 

R A Travlsano succeeds the late 
H T Smith as traffic manager of 
the Worthington Pump & Machinery 
Corp Mr Travlsano has been con- 
nected with the Worthington Co 
since 1912 

Claude K Swaffoid works man- 
ager of the GLsholt Machme Co 
Madison Wis has been elected to 
the board of directors H B Moiey 
treasurer has been named vice presi- 
dent of the company and H J Home- 
wood assistant secretary, succeeds 
Mr Morey as treasurer 



DONALD A ROBISON 


L E Waldron and M S Raiide- 
baugh have bc'^n appointed to the 
staff of the Rawlplug Co Inc New 
Yolk Mr Waldions headquarters 
will b( at Charlotte N C while Mi 
Raudebaii h will maintain his office 
at Toledo 

J A Williams formeily assistant 
to the vice president and general 
manager of the Cuitlss Airplane Div 
CurtLss-Wnght Coip Buffalo has 
been appointed manager of the or- 
ganizations new aircraft factoiy now 
being built at Columbus Ohio Mr 
Williams joined the CuiLLss oigan- 
ization in 1921 

Joseph W Yowell formeily with 
Pan-American Airways has joined 
Manning Maxwell hi Mooie Inc 
Diidgeport Conn in charge of ali- 
crafL Instrument sales 

Raymond W Young foimerly as- 
sLst'int chief engineer of Wnght Aero- 
nautical Coip Paterson N J has 
been appointed chief engineer, Ai- 
thur H Leak succeeds Mr Young 
as assistant chief engineer 

W C Williams Ji Frederick C 
Kroeger and Edward F Fisher have 
been elected vice presidents of Gen- 
eral Motors Corp Mi Williams was 
also elected a member of the admin- 
Lstration committee of the organ- 
ization 


PLANT EXPANSION 


The Doehlei Die Casting Co Ba- 
tavia N Y will replace part of its 
magnesium and aluminum coastings 
plant with two new buildings to cost 
approximately $200 000 

Amencan-Marietta Co Chicago 
has started construction at its Kan- 
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kakee, 111., plant of two new build- 
ings to handle the increasing demand 
for the company’s products. The 
buildings are part of a $200,000 mod- 
ernization and expansion program at 
Kankakee that was begun about a 
year ago. 

Bendix Aviation Corp., South Bend, 
Ind , has awarded contracts for the 
design and construction of a $500,- 
000 addition to its plant to be com- 
pleted by Jan. 1. The expansion will 
have a total area of 154,000 sq.ft, and 
will be devoted entirely to the manu- 
facture of carburetors. 

The Houde Engineering Corp , 
Buffalo, has awarded a contract for 
construction of a $125,000 addition to 
its Buffalo plant. The organization 
is also planning construction of a 
$500,000 plant to produce munitions. 

Sheffield Gage Corp , Dayton, Ohio, 
is erecting a new air conditioned 
gage manufacturing plant. The new 
unit will provide 32,000 sq.ft, of ad- 
ditional floor space, is scheduled to 
be in operation in approximately six 
months, will cost approximately $1,- 
000,000. 

Timken Roller Bearing Co., Can- 
ton, Ohio, will build a $40,000 addi- 
tion to its plant at Columbus, Ohio. 
The expansion will increase the orig- 
inal plant by 15,000 sq.ft. 


BUSINESS ITEMS 


Anker-Holth Mfg. Co., Inc., Port 
Huron, Mich., has acquired the phys- 
ical assets of the Airgrip Chuck Co., 
Detroit. Operations will be trans- 
ferred to Port Huron at once and 
will be continued under the direction 
of l»eo T. Neidow who started the air 
chuck business in 1017. The new 
division includes a complete line of 
air chucks, cylinders and valves. 


American Car L Foundry Co. has 
netted a profit of $823,654 as a result 
ol its operations in the past six 
months. This contrasts with a loss 
ot $1,746,678 for the corresponding 
period in 1939. 

Bendix Aviation Corp., a General 
Motors Corp. affiliate, has arranged 
the purchase of a large section of 
the former Atwater Kent property 
in Philadelphia. The unit, known as 
Plant No. 6, was purchased for an 
all-cosh consideration of $1,000,000. 

Eutectic Welding Alloys. Inc., New 
York, N. Y.. was recently founded to 
manufacture and distribute the Cas- 
tolin welding alloys. 

A C. Harvey Co.. Allston, Mas.s., 
have been appointed jobbers of the 
line of Hobart “Multi-Range" arc 
welders, Troy, Ohio. 

Snyder Tool & Engineering Co., 
Detroit, has broken ground for a 
90x138 ft. addition to its present 
plant The new structure will house 
two 15-ton cranes and will afford 
room for additional engineering fa- 
cilities. 

The Otis-Fenson Elevator Co., Ltd., 
Hamilton, Canada, has placed ma- 
chinery requirements for a $9,000,000 
plant to make complete Bofors anti- 
aircraft guns for England. The main 
structure will measure 300x1000 ft. 
A smaller one will be used for assem- 
bly and inspection. Over $7,000,000 
will be spent on machine tools and 
fixtures. Between 8,000 and 10,000 
jigs and fixtures will be required, 
many of which will be built in the 
U. S. 

Sprage & Henwood, Inc., Scranton, 
Pa., and E. J. Longyear Co., Minne- 
apolis, have been appointed sales 
agents for the newly introduced 
“Sinta-8et” diamond impregnated 
core-bits, produced by Carboloy Co., 
Inc.i Detroit, 


OBITUARIES 


F. E. Bogardus, 54, ballistic engi- 
neer for the Remington Arms Co., 
Bridgeport, Conn., died recently at 
Bridgeport Hospital. 

Arthur Brown, 61, superintendent 
of the Elmira Heights, N. Y., plant 
of the American Bridge Co., since 
March 1923, died recently following 
a two weeks illness. Mr. Brown was 
associated with the firm for 44 years. 

Frank B. Hamerly, vice president 
of the Independent Pneumatic Tool 
Co., Chicago, died recently of a heart 
attack while inspecting the com- 
pany’s plant at Los Angeles. 

Charles A. McCune, 61, research 
engineer and secretary of the Mag- 
naflux Corp., New York, died re- 
cently in Atlantic City. Mr. McCune 
was a past president of the Ameri- 
can Welding Society and of the In- 
ternational Acetylene Association, 
and a long-time coordinator of the 
activities of those societies with the 
activities of the A.S.M. 

W. J. Austin, president of the Austin 
Co., Cleveland, Ohio, was killed at 
Chicago a week ago. He was a passen- 
ger on the airliner which crashed out- 
side the landing field. 

F E. Saeckcr, 86, president of the 
Appleton Machine Co , Appleton, Wls , 
died recently at his home. Mr, 
Baecker had been president of the 
organization since it was founded in 
1882. He was also an organizer of 
the Scolding Locks Coiti., Appleton. 

Frank Icke, 59, retired vice presi- 
dent and secretary of Fritzke & Icke, 
Inc , Milwaukee, makers of special 
machinery, died recently after a 
short illness. Last February Mr. Icke 
retired from the machinery fim. 


MEETINGS 


American Society of Mechanical 
Engineers. Semi-annual meeting. 
Kansas City, Mo., June 16-20, 1941. 

Automotive Tool and Die Manu- 
facturers Association. Annual meet- 
ing. Hotel Statler, Detroit, Mich., 
Jan. 21. 1941. 

National Metal Trades Association. 
Annual meeting. Palmer House, Chi- 
cago, May 8-9, 1941. 

Society of Automotive Engineers. 
Annual meeting, and engineering dis- 
play. Book-Cadillac Hotel, Detroit, 
Mich., Jan. 6-10, 1941. 
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Improved Barber-Colman Nobbing Machine 

Performs Wider Range of Operations 


In many reipecUs similar to the Type 
A hobbini: machine which was 
originally designed primarily for bob- 
bing taper splines on shafts, the 
Type T bobbing machine developed 
by Barber-Colman Co Rockford. Ill 
may also be used for standard bob- 
bing of miscellaneous parts such as 
spur gears, spiral gears, straight 
splines, worms, woim wheels, and 
similar items 

The main point ol diifeience from 
the previous machine is in the hob 
swivel construction, which providers a 
means to traverse the hob not only 
longitudinally but also laterally 
Changes also include the moving 
back of the hob spindle shoulder to 
accommodate standard hobs up to 4 
in in diameter and 4 in long and to 
permit a greater number of hob 
settings to be made 

Operating and control mechanisms 
are somewhat different from those of 
the Type A machine There is an 
additional feed sciew in the lower 
hob swivel slide to give the hob its 
longitudinal traverse A special mi- 
crometer dial on the work slide pei- 
mlts the operator to read the work 
spindle height above the hob spindle 
A similar dial on the main feed screw 
shows the distance between the 
spindle nose and the hob carriage 
unit A scale mounted on the over- 


arm helps position a fixed stop foi 
properly loading work A single 
large geai box contains all change 
gear trains ThLS permits a complete 
change gear set-up to be completed 
in one position All controls aie 
mounted on the left hand fiont ot 
the machine convenient to the 
opeiator 

30 Ton Pull Press 

Developed by Greenerd 

Greeneid Arbor Press Co P O Box 
No 415 Nashua N H has developed 
the No H 70 P 30- ton pull type press 
especially for thase assemblv job^ 



which require a pull rather than a 
push 

Completely self-contained this ma- 
chine has a 24-ln diameter working 
table located 34 In above the floor 
The 2{^e-in alloy steel hardened and 
ground ram is slotted to receive a 
drift pin. Ram travel is 17 in Rapid 
traverse speed Is 138 in per min ; 
workmg speed at 15 to 30 tons pres- 
sure Is 38 in per min Press Is oper- 
ated by a 10 hp 1200 rpm motor 
and starter for 220/440/550 volt, 2 or 
3 pha.se, 50 or 60 cycle current 

Allis-Chalmers Introduces 

"Weld-O-Tron Junior" 

Allis-Chalmers Mfg Co Milwaukee, 
Wis , has added a “Junioi’ size to Its 
line of Weld-O-Tron” low-current 
electronic arc welders for light gage 
metals Having a capacity of 5 to 
40 amp it IS especially designed for 
those plants already equipped with 
motor generator welders to handle 
cui rents as low as 35 to 40 amp 



Like the larger units, this smaller 
^ize supplies currents os low as 5 
amp and uses electrodes as small as 
and ^ . in in diameter It is 
especially suited to welding gages 
fiom 32 to 18 and is capable of 
handling material as thick as 14 
gage 

Weldei consLsts essentially of a 
three-tube polyphase mercury vapor 
rectifier circuit eliminating all rotat- 
ing parts Readily accessible controls 
and teiminals are located on the 
front panel They are of the dead 
front type and consist of a simple 
two-way switch for changing polar- 
ity A handwheel with easily read 
dial provides fine adjastment of the 
welding current 
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Special Hancbett Rotary Surface Grinder 

Built to Finish Aircraft Engine Crankshafts 



‘ : / 



Hanchett Mfg. Co., Big Rapids, Mich., 
has developed a special adaptation of 
its No. 36 rotary surface grinder to 
grind aircraft engine crankshafts. 
The machine Is fitted with a Han- 
chett-designed fixture to hold the 
crankshaft solidly so that the face 
where the counterweights are later 
attached can be ground square with 
the axis of the shaft to within 0.0004 
in. 

The grinder is equipped with an 
IB-ln. cylinder wheel, which has a 
special diamond dresser to give the 
required radius to one corner. The 
wheel is driven by a 30-hp. 900-r.pjn. 
built-in motor. The rotary fixture 
table is mounted on the conventional 
carriage, its position under the grind- 
ing wheel controlled by a large hand- 
wheel at the front of the machine. 
This control permits accurate posi- 
tioning of the crankshaft. Operated 
by a handwheel at the back of the 
machine is a micrometer screw stop 
which determines the correct grind- 
ing position for each succeeding 
crankshaft. There is a 175-gal. cool- 
ant tank In the bed of the machine, 
with a motor-driven pump. Entire 
grinder weighs approximately 19,000 
lb., ready to operate. 

Barrett Sterilizing Unit 

Cleans and Pnrifies Cuolant 

The combination sterilizer and sedi- 
mentator developed by Leon J. Bar- 
rett Co., Worcester, Mass., sterilizes 
and removes sediment from coolant 
in the same operation. The sterilizer 
is placed in the oil line between the 


extractor and the supply tank. Thus, 
located, it eliminates recently liber- 
ated germs that otherwise may im- 
mediately follow through the supply 
to a scratch on a man’s hand or 
arm. The potency of infection is thus 
intercepted, forestalling expert med- 
ical treatment 

The complete unit is a round tank 
with conical bottom. Heating under 
thermostatic control is by steam, elec- 
tricity or gas. Coolant enters low 
and Is distributed through the heated 
area, rising slowly during a 20-min. 
interval to an outlet near the top; 
It then drains by gravity to the sup- 



ply tank. During the process the sedi- 
ment settles out, accumulating in the 
funnel-like base. 

A special built-in wing scraper for 
unseating precipitated solids is actu- 
ated by a handwheel at the bottom. 
Clean-out is a simple matter of open- 
ing an outlet valve in the side near 
the bottom in the area swept by the 
scraper. 


Greenerd Hydraulic Press 

Has 30-Ton Capacity 

The No. H-70 hydraulic press offered 
by Greenerd Arbor Press Co., P. O. 
Box Ifo. 415, Nashua, N. H., is self- 
contained, with pressure variable 
from 6 to 30 tons on the down stroke. 
Frame and cylinder are cast of semi- 
steel and the cylinder is honed to 
size. 

Motor and pump are mounted on 
opposite sides of the main housing, 
being directly coupled. Oil sump is 
in the base. The 9-in. piston is 



equipped with six cast Iron rings. 
Ram is made of heat-treated alloy 
steel, hardened and ground, 2^^ in. 
in diameter. Working table is IB in. 
wide, 15 in. deep, with a 3V^ in. hole 
central with the ram. 

Rapid traverse speed of ram up to 
15 tons pressure Is at the rate of 13B 
in. per min., with Instantaneous 
change-over to a working speed of 3B 
in. per min. within the range of 15 
to 30 tons pressure. 

The machine is designed to receive 
work up to 22 In. diameters; height 
over work table is 14 in. Stroke 
of ram is adjustable from 1 to 10 In. 
Press Is equipped with a 10 hp., 1200 
r.p.m. motor and starter for 
220/440/550 volt, 2 or 3 phase, 50 or 
60 cycle current. 
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Gleason Straight Bevel Gear Rougher 

Rapidly Produces Correctly Tapered Tooth 


RaRsoae Welding Positioner 

Handles 2500-Lb. Parts 

A positioner for pieces weighing up 
to 2500 lb. has been designed by Ran- 
some Concrete Machinery Co., Dun- 
ellen, N. J., to facilitate handling of 
material in welding shops. The all- 
welded table top, with T-slots for 
easy clamping, revolves a full 360 deg. 
and tilts 135 deg. beyond horizontal. 
A worm and worm wheel arrange- 
ment makes the table self-locking 
when handling unbalanced loads. The 
machine is available with handwheels 
for manual operation or with tilting 
and revolving motors with remote 
control pushbuttons. 



Crane Limit Stop 

Prevents Overtravel 

Cutler-Hammer, Inc., 205 N. Twelfth 
St., Milwaukee. Wis., has developed 
a new type of main circuit crane 
safety limit stop to prevent over- 
travel of the crane hook when hoist- 
ing. This device operates by means 
of a counter-weighted lever and a 
suspended reset weight. 

As the hook approaches its limit of 
travel the reset weight is raised, thus 
allowing the counter-weight to trip 
the switch. A quick make and break 
mechanism opens the normally closed 
power contacts to disconnect the 
motor from the line and closes an- 
other set of contacts to connect a 
resistor across the motor circuit and 
establish smooth dynamic braking. 
Taps are provided to adjust braking 
in accordance with service conditions. 
When the limit stop is in the tripped 
position, a by-pass circuit is estab- 
lished which permits backing out. 



A new method of rough-cutting 
straight bevel gears to produce rap- 
idly a correctly tapered tooth slot is 
employed in the No. 7 straight bevel 
gear rougher developed by the Glea- 
son Works, Rochester, N. Y. Tliis 
machine is suitable for the roughing 
of straight bevel gears up to 14 in. 
pitch diameter and 6:1 ratio in large 
or medium quantities. 

The outstanding advantage of this 
new tyi>e of machine is said to be 
close roughing both as to taper and 
tooth profile. Other important ad- 
vantages are high rate of production 
and ease of set-up and operation. 
Fast cutting is possible because of 
rigid construction and the small 
number of moving parts. Use of a 
hydraulic chuck and hydraulic move- 
ment of the workhead also adds to 
speed and convenience of operation. 
A minimum of attention is required, 
as only the changing of the work and 
the pushing of the starting button 


Anthony Cutting Off Tool 

Said to Eliminate Chatter 

Chattering Is claimed to be elimin- 
ated in the line of cutting off tools 
introduced by Anthony Cutting Off 
Tools, P. O. Box 1884, San Antonio, 
Texas. With these tools stock up to 
10 in. in diameter can be easily and 
safely cut off, an operation made 
possible by the supported blade which 
gives strength and the safety slip 
which eliminates breakage. The 
diameter that can be cut is claimed 
to be limited only by the swing of 
the lathe. Four sizes are stocked, for 
diameters of 4, 6, B and 10 in. Still 


are needed to operate the machine. 

Proper taper and profile shape of 
the tooth slot are obtained by the 
combined effect of the cutter blade 
shape and a horizontal motion of the 
cutter spindle. A disk cutter which 
has blades extending radially from 

the cutter body ls mounted to rotate 
in a horizontal plane. One cutter 
covers a limited range of gears and 
pinions 

A single hydraulic control lever 

operates the workhead for changing 
blanks, including chucking, move- 
ment of the head, and clamping of 
the head. Indexing of the work 

spindle is controlled by change gears. 
Lubrication of the machine, except 
for the motors, is entirely automatic. 

Specifications: Maximum pitch 

diameter (6:1 ratio), 14 in.; coarsest 
pitch, 3 d.p.; greatest face length, 2 
in ; extreme ratio (shafts at 90 deg.), 
6:1; cutter diameter, 15 in.; net 
weight (approximate), 9,000 lb. 


larger sizes are available on special 
order. It is claimed they will cut 
successfully diameters up to 16 in. 
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Sparks-Siaplex “Hydro-Matic” Shell Lathe 

Designed for Sizes from 75 to 155 Mm. 



Sparks -Simplex Machinery Corp., 49 
Wall St., Norwalk, Conn., has devel- 
oped the No. 101-A “Hydro-Matic"' 
lathe especially for the manufacture 
of shell and ^small guns ThLs lathe 
Is said to be capable of all machining 
operations of all sizes if shell from 
75 to 155 mm , with construction 
rigid and rugged enough to accom- 
modate multiple tooling with the 
maximum cutting speeds permitted 
by carbide tools. 

Principal features of the lathe in- 
clude Timken bearings throughout, 
chain drive with arrangements for 
mounting motors of 10 to 50 hp , 
three-speed headstock, and hydraulic 
longitudinal feeds with automatic 
stop and rapid traverse Feeds from 
0.008 to 0.040 in. are obtained by ad- 
justment of a dial on the front of 
the machine. Power hydraulic cross 
feeds are supplied independently of 
the longitudinal feed.s. eliminating 


Leiman Dust Collector 

Employs Double Suction 

Double suction is a feature of the 
self-contained dust collector built by 
Leiman Bros , Inc., lOl-EE-2 Christie 
St., Newark, N. J. This unit has 
been specially designed for drawing 
dust away from the top as well as the 



necessity for any controlling cam 
feeds and simplifying manufacture 
and operation. Heavy-duty motor 
drive coolant pumps are supplied 
Large capacity chip pan can be easily 
cleaned from the back. 

In cooperation with Cushman 
Chuck Co , a complete set of chucks 
for all shell sizes has been developed 
Quick chucking on inside chucking 
operations is accomplished by hy- 
draulic cylinders connected through 
the spindle and operated through the 
main hydraulic supply line This is 
claimed to give sufficient Inside pres- 
sures on the chuck jaws to hold all 
sizes, regardless of the cutter depth 
or number of tools operated 

ThLs lathe, with the same type of 
hydraulic feed, can be used for turn- 
ing ' smaller anti-aircraft and tank 
guns by the use of extra long boring 
attachmenLs and longer beds Stand- 
ard lathe weighs about 7500 lb 


bottom of a buffing oi grmding 
wheel The branched piping may 
also be adjusted so that the unit col- 
lects dust from two wheels at the 
same time. Collector Is a complete 
unit, readily portable. It is available 
for one or two wheels up to 24 in in 
diameter 

Francis Coating Machine 

Applies Draw Lubricant 

Chas E Francis Co., Rushville, Ind., 
has developed a coating machine for 
applying draw compound to steel 
sheeLs preparatory to shaping or 
forming. 

Machine includes two corrugated 
rubber rolls for coating sheets on 
both sides. A doctor or scraper roll 
is used in conjunction with each 
coating roll, not only to govern the 
thickness of spread but also to form 
a roll crotch to hold the compound. 
If so desired, the lower roll can be 


aaapeed lo pick up Its supply of mix- 
ture from a stationary or adjustable 
pan. Calibrated adjustments govern 
the spread and adjust opening be- 
tween the rolls for thickness of metal. 

Drive Is by a direct-connected 
geared-head motor. Machine Is fur- 
nished on a welded steel stand 
mounted on casters, to permit mov- 
ing to diiferent positions It can be 
had in any width, In regular or extra 
heavy construction, in bench or floor 
model, for single or double coating. 



7, 000-Lb. Load Handled 

By Clark "Utilitruc" 

The “Utilitruc” lifting, carrying and 
tiering fork truck introduced by 
Clark Tructractor Dlv., Clark Equip- 
ment Co , Battle Creek, Mich., will 
handle loads as heavy as 7,000 lb 
and tier them in piles over 15 ft 
high ThLs truck is said to be partic- 
ularly efficient In car loading and 
unloading operations, in utilizing 
storage capacity to the full by high 
stacking and in serving production 
machines with materials and parts 
from storage. Gas-powered, it is cap- 
able of 24-hr. continuous operation 

The truck is made in several mod- 
els, including straight lift, tilting and 
telescopic tiering. Minimum height 
IS 61 J in., enabling the truck to nego- 
tiate low doorways Minimum 
capacity is one ton. Heavy steel 
fingers, with chLsel points, vary in 
length and are adjustable sidewise on 
the front plate. The operator inserts 
these fingers under any cleated or 
uncleated load, lifts the load clear of 
the floor, tilts It back 10 deg. In 1 sec. 
for safe riding, elevates it at the rate 
of 7 in. per sec., and tilts it forward 
3 deg. in ^ sec. for easy tiering. 

Machine is powered with a 6 cylin- 
der heavy-duty tractor motor. It 
travels at speeds from 1 to 7 m.ph. 
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In the advancement and development of milling machines, 
the overarm has played an important part. The construction 
of the Milwaukee double overarm increases rigidity and 
provides easy access to the arbor and cutters — a most 
important convenience to the operator. 

KEARNEY & TRECKER CORPORATION • Milwaukee, Wis. U. $. A. 
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MILWAUKEE MILLING MACHINE 



Fellows "Red Liner" Gear Checker 

Handles Gears on Adjustable Centers 


The No. 20M "Red Liner" gear 
checking machine built by Fellows 
Gear Shaper Co., Springfield, Vt., 
operates on the same fundamental 
principle as the regular "Red Liner" 
machine, but is arranged to handle 
gears on centers which are adjustable. 



Ji 


The lower center is adjustable to 
present the gear in the correct rela- 
tionship to the master gear, while 
the upper center is adjustable for 
handling gears or arbors of different 
lengths. ^ 

Capable of checking both spur and 
helical gears up to 18 in. pitch diam- 
eter, this machine can also be ar- 
ranged for checking Internal gears 
by the use of a suitable holding fix- 
ture. It is equipped with a 120-hp. 
motor for operation on either a.c. 
or d.c. power. Machine can also be 
operated by hand. It is particularly 
applicable to airplane engine gears 
and to other classes of work demand- 
ing a high degree of accuracy in 
inspection. 






8-Mn. Roller Chain 

Developed by Diamond 

Weighing almost exactly half as 
much (IJ oz. per ft.) as the smallest 
power transmission chain previously 
produced in the United States, No. 
80 roller chain announced by Dia- 
mond Chain & Mfg. Co., Indianapolis, 
Ind., has been developed for depend- 
able performance In services for 
which other roller chains are too 
heavy or bulky. 

In spite of its minute dimensions, 
with rollers 0.197 in. in diameter and 
0.125 in. in width, this chain averages 
1100 lb. ultimate strength. It is 
practical for power transmission at 
extremely high speeds and for appli- 
cations for which maximum com- 
pactness without sacrifice of endur- 
ing accuracy is essential — for positive 
driving of light-weight machinery, for 



timing mechanisms, for precision in- 
struments and equipment, for fac- 
simile models, etc. 



Doots Self-Locking Nut 

Manufactured by Scovill 

A vibration-resisting, self-locking nut 
of the wing style has been an- 
nounced by Scovill Mfg. Co., Water- 
bury, Conn., manufacturer and dis- 
tributor for Boots Aircraft Nut Corp. 
When applied, the spring member of 
the nut expands to locking position, 
providing a constant tension. 

In addition to the vibration-resist- 
ing feature, this nut presents all the 
advantages of the solid type, but Ls 
10 to 50 per cent lighter and gener- 
ally, size for size, cheaper. It is of 
all-metal, one-piece construction, 
and reduces labor and material costs 
of assembly. It Is fabricated from 
steel and cadmium plated. Present 
sizes run from No. 6 through ^ in. 



Pneumatic Die Cusbion 

Available in Seven Sizes 

Dayton Rogers Mfg. Co., 2830 S. 
Thirteenth Ave., Minneapolis, Minn., 
has made available the Model D 
Improved imiversal pneumatic die 
cushion, in seven sizes from 6 to 14 
in., having capacities for deep draw- 
ing work from 2 to 6 in. for use 
with or without tank reservoirs. 

Each cushion is supplied with a 
combination reducing regulating con- 
trol valve and pressure gage. The die 
cushion may be mounted directly to 
the bottom side of the bolster plate, 
for all draw ring and pressure pad 
control operations, or spaced away 
from the boLster plate to any desired 
distance to allow blanks or slugs to 
pass through. 

Correct height of the pin pressure 
pad is predetermined and maintained 
by the handwheel, thus compensating 
for bolster plate thickness variation, 
sharpening and grinding of dies, and 
changes in die design. Cylinder and 
piston are inverted on the section 
which serves as a pin pressure pad, 
making It possible to drop the pin 
pressure area to the maximum of the 
drawing stroke by releasing the air 
pressure and shutting off the supply 
so the pinplate stands out of the way 
for blanking and piercing operations. 

Clemson Hacksaw DIade 

Claimed to De Unbreakable 

A tungsten-alloy hacksaw blade with 
the cutting qualities of all-hard tung- 
sten blades, yet claimed to be so 
flexible that it cannot be broken in a 
frame, has been announced by Clem- 
son Bros., Inc., Middletown, N. Y. 
This blade, known as the "Star” Un- 
breakable iSpecial Flexible, is said to 
obtain its combination of opposing 
qualities through the use of a new 
tungsten alloy, heat-treated by a 
recently developed process. 

The blade bears an all-over pat- 
ented green metallic coating for pro- 
tection, lubrication and identification, 
marking the first time a tungsten 
blade has been offered with an all- 
over finish In color. 
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Clif . . . carbol^^£i^^ 

LWI FOR “UNIVERSAL” SHOP USE ON 
80 % OF ALL TURNING, BORING, FACING JOBS! 

Detroit, Sept. 3.— Mass production j tools on a scale never before attempted j of these grades would cover BO to 90 




on a standardized line of Carboloy | in this country. 


per cent of all turning, boring and 


tools, designed to cover BO per cent of Since 1937 extensive research work facing applications. 


all applications for cemented carbide in the laboratory and in the field has 
tools, was announced by Carboloy been devoted to determining the few- 
Company, Inc., today. est number of ‘grades’ of Carboloy 

The introduction of this simplified and the simplest line of tools that 
line of tools— comprising but five would meet the vast majority of all 
styles in three different grades— to- carbide tool applications. 


The basic design of these tools is 



gether with the economics resulting 
from mass production, has made it fijgyy Jl, 000, 000 Plllll Part Of PrOEfam 
possible to price these complete tools , .* « • i i 

well below comparable tools in the development style No, IJ— Standard Tool 

past, a typical new ‘standard’ tool, work had progressed to a point where AyailabJe in 5 sizes, left and ri^ht hand 

!o^:™lrwUh'’;o.5^orevbt.*Jf’ such that several hundred variation, 

f c fk , 1 the user to meet special requirements. 

cL s onlv S SO “ - With the fast, simple BrLint pro- 

The pJ^gram that has made this ' developed during the past five 

unprecedented step possible has been I , h. 

under development for the past three '“5*' 

years. In the period from 1929 to 1937 'Z; 

prices of Carboloy cemented carbide Style No. 4— Standard Tool ^ j i ai, r^i- ® ^ ^ 

Available in 9 sizes, left and right hand ccdurc, plus the fact that the pflCC of 

' ... these new standard tools is com- 

^ ‘ withitsnextstep— the expenditure of parable to that of many ordinary 

a million dollars on a new plant and brings to the field of Carboloy 

equipment to expand and concentrate tool use a flexibility that permit* 
manufacturing activities. This plant, broad 'universal* use of these tools 
[ I V completed in the spring of 1939, was within the average shop on short job- 

^ ,i'. >•; designed with a production capacity lot work as well as production runs. 

of ten times the amount of cemented The new standardized tools are 
carbide then consumed by industry, carried in stock, ready for shipment, 
* with provisions for expanding metal completely ground and ready for use. 

were progressively reduced four times production to many times that extremely valuable feature is the 

as the result of economies resulting amount. incorporation of a ground-in chip 

from increased consumption. About Since that time, research and field breaker on all standard tools designed 
that time it became apparent that to experimental work has resulted in Cqc the machining of steel, at no 
widen the scope of uscability of reducing the number of grades of additional charge. 

Carboloy tools required a complete Carboloy required for the vast new program, according to the 

revision of the principles under which majority of applications to only three announcement, is anticipated to pro- 
such tools had been produced and sold —one new grade for steel cutting, and ^ wider scale use of carbide tools, 
up to then. What was needed was two for cast iron. Further, it was thereby reducing the cost of produc- 
mass production of complete carbide found that five styles of cemented carbides to 

, Tl^ in spite of high-^r 

Carholov Announces 6 th Price Y loivpo.r^.. 


Style No. t‘-rStandatd Tool 
Available in 9 sizes 


The new program, according to the 
announcement, is anticipated to pro- 
duce a wider scale use of carbide tools, 


Carboloy Announces 6 th Price 

Since the year when Carboloy tools j For a number oJ 
were first introduced it has beer ’ e have realized tha* 

, V Cac^a^f' V ‘^"'"dacing^he pm 










y' 
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Hardinge Precision Second Operation Machine 

Deveioped to Handie Hand Screw Machine Work 


Hardirij'e Bros., Inc , Elmira, N. Y., 
has developed its high speed precis- 
ion second operation machine to per- 
form the same operations as its 
previous hand screw machines. This 
machine, designed for fast produc- 
tion with high precision, features an 
Inclosed head with preloaded ball 
bearing spindle construction, elec- 
trical driving unit with multi-speed 
motor, eliminating all gears, clutches 
and pulleys, convenient lever speed 
control at the headstock, and all 
steel welded pedestal. 

Machine bed Ls amply proportioned 
and rests on three spheres for perfect 
three-point suspension. Headstock 
employs bearings fully inclosed in an 
Inner chamber. Rear of the spindle 
carries a double pulley for two 
V-belts from the driving unit These 
belts may be changed without re- 
moving the headstock spindle or 
bearings. 

Automatic collet closer permits 
rapid opening and closing of the 
collets or step chucks while the 
spindle is at speed or stopped. Collets 
or chucks are eeusily opened by mov- 
ing the conveniently located lever 
from left to right. Ciaser is adjust- 
able so that any collet or step chuck 
tension may be applied on the part. 

Rugged double tool cross slide has 
adjustable tool blocks and tool bit 
holders. Positive stops assure accur- 
ate cross slide forming. Standard 
circular form tool holders may be 
applied to the adjustable block in 
place of the tool blocks. 

Tilted hexagon turret provides 
greater rigidity and tool clearance. 
Turret head Is automatically indexed 
and locked Into position by moving 
the operating lever to the extreme 
right. At the same time, the six 
independent turret stops are indexed, 
affording rapid and accurate turret 
operation. 

Two levers at the headstock con- 
trol spindle speed through electrical 
motor controls. There are eight 
forward and eight reverse speeds 
ranging from 230 to 3900 r.p.m. 


Pedestal has a built-in coolant sys- 
tem. 

Welded steel pedestal completely 
incloses the motor and driving unit. 
Motor is completely insulated from 
the pedestal by rubber cushions. A 
brake rapidly stops spindle. Machine 
has a l-in, collet capacity. 6-in step 
chuck capacity and 9-in .swing 

Vibration Frequency Meter 
Has 500-20,000-Cycle Range 

No larger than a slide rule, an B-oz 
vibration frequency meter developed 
by Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., indicates fre- 
quencies from 500 to 20,000 cycles per 
minute. This compact device consists 
of a thin spring steel vibrator 
clamped at one end between a set ol 
steel rollers. A knurled knob rotates 
the rollers, moving the reed in or out. 
changing its vibration frequency A 
sliding pointer on the reed indicates 
the frequency. 

To use the meter, its head is held 
against the vibrating body and the 
adjusting knob rotated unlil the vi- 
brator reed moves to and fro at max- 
imum amplitude. If more than one 
frequency exists, there will be a point 
of maximum amplitude for each. 



Raise-Lower Tramrail Cab 

Made Available by Cleveland 

Cleveland Tramrail Div., Cleveland 
Crane & Engineering Co.. Wickliffe, 
Ohio, has developed a type of tram- 
rail carrier with raise-lower cab. 
Available in two general forms, thts 
equipment provides for the raising and 
lowering of cab and load together, 
or for the cab and load to be raised 
and lowered Independently. 

With a raise-lower cab unit one 
operator may take care of all opera- 
tions involved in moving materials 
with an electric cab-controlled over- 
head tramrail system: attaching load 
to crane hook, detaching, and oper- 
ating the tramrail unit. If the mate- 
rials are of such nature that a lift- 
ing fork is needed, one operator can 
also handle the entire job just as 
with a crane hook. Unit shown has a 
vertical travel of 40 ft. for both cab 
and hook. Equipment can be furnished 
for operation from much greater 
heights If desirable. Load hoist, cab 
hoist and earner are all motorized 
and controlled from the cab. 



100 -Watt Fluorescent Tube 

Offered by Westingheuse 

A 100-watt Mazda fluorescent lamp 
has been announced by the Westing- 
house Lamp Div., Bloomfield, N. J. 
Five feet long and 2 % In. In diam- 
eter, this tube will be available in the 
3500 P. white color, which has proved 
most popular and adaptable to the 
.greatest number of uses. The 100- 
watt lamp adds a seventh size to the 
line of fluorescent lamps now manu- 
factured by Westinghouse. Allowing 
higher mounting heights, the lamp 
will reduce the size and number of 
flxtures necessary to supply a given 
amount of light. It has a rated 
initial output of 4,400 lumens and a 
rated life of 2,000 hours. 
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' HOBBINe BEARS 
TO MEET TOUGH 
SPECIFICATIONS . . . 


Hobbing gears of extreme hardness 
(325 — 350 Brinell) as used in oil well pump- 
ing reducers — for particularly arduous duty 
— was the problem of a Chicago manu- 
facturer. In cutting and maintaining this 
unusual hardness and maintaining high ac- 
curacy, Cities Service oils were used as the 
cutting lubricant. 


No doubt you have one or two like prob- 


lems in your shop. Why not find out what 
our lubrication engineers can do for you in 
your own shop with the right metal cutting 
lubricant? Just write us to have a lubrication 
engineer call. 

Copies of our booklet on “Metal Cutting 
Lubrication” are available to users of metal 
cutting lubricants. Write for your copy to- 
day, before the supply is exhausted. 



senvice P^ovtD 


FREE 

JUST 

CLIP 

AND 

MAIL 


CITIES SERVICE OIL COMPANY, 

Sixty Wall Tower, Room 1626FM, Now York 

Please send me information concerning your Lubrica> 
tion Engineers’ Service [ J 

Please send me booklet on Metal Cutting Lubrication □ 
Name 

Business Addres'i 
Firm Name 
City 


TiUe 


State 


DECEMBER I 


9 4 0 
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Morey Heavy Duty Hydraulic Lathe Is 

Especially Adapted to Shell Machining 


Featuring directional fingertip con- 
trol, the 27-in. heavy duty hydraulic 
manufacturing lathe offered by 
Morey Machinery Co., 410 Broome 
St., New York, N. Y., is especially 
adapted to the machining of such 
munitions items as shell. Designed 
for single purpose operations, this 
lathe is built to utilize the maximum 
speeds and feeds which present day 
cutting materiaLs permit. 

Machine is assembled from a num- 
ber of basic units so that a combina- 
tion of them will produce a complete 
line of equipment for machining the 
shell from the rough forging, ready 
for thread milling. The lathe is also 
built with a hexagon turret with in- 
dividual stops, mounted on a separate 
saddle. 

Spindle is mounted on Timken 
bearings, front and rear. Diameter 


"Protectoglo” Relay System 
Guards Against Flame Failure 

What is claimed to be a safe and 
reliable method of protection against 
failure of oil, powdered coal, and 



of spindle bore is 6 in. Main drive 
herringbone gear is 22 in. in diam- 
eter, driven through spiral pickoff 
gears, a twin disk clutch and multi- 
ple V-belt from the motor. All driv- 
ing mechanism Is inclosed in the 
headstock and is controlled at the 
carriage. Hydraulic feeds are con- 
trolled from the carriage apron, so 
that the operator’s position remains 
with the cutting tools. Controls are 
interlocked so that when the clutch 
lever is thrown out to stop the 
spindle, the feeding mechanism stops 
automatically. 

Carriage can be supplied in five 
combinations to cut a great variety 
of work. Tailstock requires no 
manual effort for operation, and is 
directionally controlled by a single 
lever, operating a complete hydraulic 
circuit. 


other luminous gas flames is an- 
nounced by the Brown Instrument 
Co. Dlv., Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 
Known as the “Protectoglo Photo- 
Electrode” system, this method uti- 
lizes a photo-electric principle 
whereby the necessity of placing a 
metallic electrode in the high temp- 
erature is avoided, but which retains 
the quick response characteristic of 
thermionic systems. 

Operation of the system is similar 
to the “Flame-Electrode" system. 
The principle difference lies in its 
method of flame detection. Instead 
of using a metallic electrode, it de- 
tects the presence of a flame by the 
light emitted when a burner is in 
normal operation. Light from the 
flame is directed upon a photo-cell. 
This results in a small flow of cur- 
rent through the cell which is ampli- 
fied by a vacuum tube circuit until 
of sufficient magnitude to close a 
relay. Through the relay contacts, 
the main fuel valve is energized. 


Diviie CoHipositioi Applicator 
Saves Tiaie aad Coaipounds 

The Model AK-4 automatic com- 
position applicator introduced by Di- 
vine Bros. Co., Utica, N. Y„ is claimed 
to save time and conserve buffing 
compounds by automatically applying 
compounds to the face of buffing 
wheels, in an exact amount at the 
proper time. This applicator can be 
used In conjunction with lathes for 
hand buffing, and is especially suit- 
able for all types of automatic and 
semi-automatic buffing machines. 

The device is easily moved from 
one machine to another, the appli- 
cator being a self-contained unit. It 
can be mounted in any position, 
either horizontal or vertical. 



Improved Dumore Motors 

Have Self-Aligning Bearings 

Dumore Co., Racine, Wis., has im- 
proved its types A and A3 fractional- 
horsepower motors by the addition 
of self-aligning bearings and incor- 
poration of slight changes to Improve 
appearance. The new motors, identi- 
fied as types AA and A3A, are rugged, 
general-purpose power units suitable 
for either a.c. or d.c. operation. Power 
outputs of the two motors, respec- 
tively, are 1/30 and 1/15 hp. when op- 
erating on alternating current and 
1/20 and 1/10 hp. on direct current. 
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PREPARED BY THE SENECA FAILS MACHINE CO. “THE PEOPLE" SENECA FALLS, NEW YORK 


NEW MODEL R 



ON 

AERO MOTOR 
CYLINDERS 



Problem: To rough turn O D, square, and face both ends of 
aero motor cylinder forging, approximately 8" O D by 11 1" 
long, with a 5" forged hole. 

Solution: The new Model R-14 Lo-swing was selected for 
this job because of its capacity, power and the rigid tool sup- 
port inherent in Lo-swing design. The accompanying illustra- 
tions clearly show the tooling setup for this job. Four turning 
Tools are mounted on the main carriage and five squaring 
tools on the Back Attachment. Both turning and squaring arc 
oerformed simultaneously. About 35 pounds of metal are 
t moved in these operations. 

Among the interesting features of this setup is the arbor 
>Mth six expanding jaws which holds and drives the work. 
This arbor is fixed to the spindle nose and its outer end 


supported by the tailstock during the turning operation. In 
order to expedite loading and unloading of the work without 
excessive overhang of the tailstock spindle, the entire tailstock 
is moved longitudinally on the way by an electric motor drive. 
After the rough work is placed on the arbor, the motor drive 
moves the tailstock to the forward position in which it is 
clamped securely to the way. An air cylinder then moves the 
tailstock quill forward a short distance to support the arbor. 

The new Model R-14 Lo-swing illustrated is equipped with 
the fully mechanical Seneca Falls Quick Change-over Mech- 
anism which makes it possible to change the stroke by merely 
setting a graduated dial. Easy access to this mechanism is 
provided through the sliding door on the carriage front. 





G.E. “Tri-Clad" Motor 

Embodies Many Improvements 

As a result of a survey of changing 
requirements of Its Industrial cus- 
tomers, General Electric Co., Sche- 
nectady, N Y., has developed an en- 
tire line of completely new polyphase 
induction motors, in integral horse- 
power sizes, to conform with new 
industrial trends, processes, and 
practices. Known as the “Tri-Clad" 
motor and representing one of the 
most extensive product changes in 
the history of the company, it fea- 
tures modern streamlined appear- 
ance, more complete protection — 
through the use of a cast-iron frame 
— than heretofore available except in 
specially inclosed machines, major 
advances in the insulation of cur- 
rent-carrying parts, and Improved 
bearing design and lubricatmg ar- 
rangements At the same time, it 
incorporates the cost- aluminum 
rotor, pressure-relief system of greas- 
ing for ball bearings, and other 
proven features. 

In place of the conventional open 
frame, this motor uses a cast-iron 
box type frame. End shields match 
the frame and are inclosed above the 
center line, mmimizing contact of 
vital motor parts with foreign mate- 
rial. "Formex” insulation, dust-tight 
bearings, and Glyptal in priming and 
finishing pamts armor it against at- 
tack of harmful agents. New-type 
sleeve bearings provide greater life 
for angle mountings. 


Hovghton Rust Preventives 

Utilize New Base Material 

A series of rust preventives, including 
liquid rust-inhibiting non-drying pro- 
ducts, built from a newly developed 
base has been announced by E F. 
Houghton & Co., 240 W. Somerset St., 
Philadelphia, Pa. This series also 
includes grease-type (non-drying) 
products; drying, hard-film products, 
seml-drylng (waxy film) and soluble 
rust preventives. The new basic ma- 
terial provides a non- crystalline hom- 
ogeneous film, with a high degree of 
cohesion and adhesion to metals. It 
makes a “non- tacky” unbroken film. 


Kiurled-Shank Cliich Nut 

Aids in Sheet Metal Work 

For fastening sheet-metal assemblies 
in which the parts must be readily 
removed and returned to position, a 
clinch type of self-locking nut with 
knurled shank is offered by Elastic 
Stop Nut Corp., 2332 Vauxhall Rd , 
Union, N. J. 

To install the nut, a hole is drilled 
in the structure and the shank 
pressed into the hole. The mouth 
ol the shank is then spread against 
the back of the structure to effect 
a clinching hold. The knurling en- 
gages the drilled surface and assists 
in eliminating any turning of the 
nut. 

The nut head is fitted with a 
vulcanized fiber collar which, being 
unthreaded, resists the entrance of 
the screw, thus automatically taking 
up all thread play and bringing the 
load-carrying thread faces of nut 
and screw into tight contact. As the 
screw thread forces its way through 
the collar, pressure is maintained 
and Increased to such a degree that 
the screw cannot work loose. Be- 
cause of the resilient character of the 
fiber collar, the screw may be re- 
moved and replaced repeatedly with- 
out loss of locking action. 



Materials Loader and Filer 
Improved by Stephens-Adamson 

Three improvements have been made 
111 the loader and piler manufactured 
by Stephens-Adamson Mfg. Co , 
Aurora, 111. First, all loaders are 
equipped with “Sealma.st«r’’ perma- 
nently sealed, self-aligning, pre- 
lubricated ball bearings for minimum 
maintenance and maximum power 
savings Second, a simplified belt- 
alignment adjuster works from only 
one twist with an ordinary wrench. 
Third, the loader frame has been 
redesigned for greater strength and 
improved appearance 




Lewis-Shepard Drum Tipper 

Fits All Types of Barrels 

Lewis-Shepard Sales Corp , 245 Wal- 
nut St . Watertown, Mass., has de- 
veloped a new device for safer han- 
dling of barrets and drums This sim- 
ple tipper consists of a strong handle 
with H pronged adjustable collar. 
This collar allows the tipper to fit all 
types of drums and large or small- 
bilged barrels Its job is to make 
quick and easy the job of tipping 
barrels from a horizontal to vertical 
position or the reverse. Long handle 
increases the leverage so that less 
effort Ls required to handle barrels 
or drums than when attempted in the 
ordinary manner 


Wood Soled Safety Shoes 

Provide Greater Comfort 

Increased comfort is provided in the 
improved Davenport safety shoe 
offered by F J Stahmer Shoe Co , 
Davenport. Iowa Specially designed 
for use where ordinary leather soled 
safely shoes do not offer sufficient 



protection, this shoe has vamps and 
uppers made of pliable, tough, oUed 
gram leather. Sole leather is used 
for counters. Special felt insoles are 
thicker for added comfort. Wood 
soles of select close-grained maple 
have the correct rock from heel to 
toe for greater ease of walking. 
Thickness of sole at ball of the foot 
is 1 in. Heel thickness is IJ in. 

Safety toes in these shoes are 
available in composition or steel. 
Composition toe resists pressure up 
to 600 lb. Steel toe resists pressure 
up to 4,000 lb. 
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MtiifaeUrtrt Lotk U Steal Warakoaaaa 
for Qaick Defense Requireaients 


Criatr Irtarval Tiner 

Is Dist, Msisture Proof 

The Model D2 interval timer has 
been designed by R. W. Cramer Co., 
Centerbrook, Conn,, especially lor 
control of industrial equipment 
which may be subjected to excessive 
moisture and dust conditions. A 
standard self-starting synchronous 
motor driven interval timer Is sealed 
in a cast aluminum housing arranged 
for conduit connection and provided 
with a full vision window and ex- 
ternal setting knob. Twelve different 
scales are available, ranging from 



one revolution in 15 seconds to one 
revolution in 24 hour.s. Three-inch 
dials with large characters provide 
good vision and facilitate accurate 
setting. 

Multiple Stroke Lift Truck 

Has 2,500 Lb. Capacity 

Known as the “Light Boy.” the Model 
GX lift truck introduced by Barrett - 
Cravens Co., 3255 W. 30th St., Chi- 
cago, 111., has a capacity of 2,500 lb. 
It has a lift of 3 in., accomplished 
with either four full or thirteen short 
strokes. Ball bearing wheels are 
standard equipment. Front wheeLs 
are wide-spread for stability. 

This model is made in sizes ranging 
from 30 to 144 In. long in multiples 
of 6 in., with either 6, 7, 9 or 11 in. 
diameter wheels; and in widths of 
10 and 24 in. 
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Many leading manufacfurtfs u.l relying 
on nearby stccl-scrvice plmts for prompt, 
stock shipment ot steel to meet the cur- 
rent surge of business prompted uy Wa-sli- 
ington's defense program. 

Piobably the leading exponent of ' Imme- 
diate Steel' is Ryerson with a network of 
ten sjategiLally-Iocated plants each of 
which has large and complete stocks of 
steel and allied products. Jn addition, 
each plant is equipped with complete 
forming and cutting facilities so steel can 


he prepared to customers’ exact require- 
ment‘s. No shop should be without the 
Ryeison Stock list (see advertisement 
below) . 

Thousands of manufacture! s report sacing 
considerable time, trouble and money by 
taking advantage of Ryersou’s complete 
flame cutting service. Modern equipment 
manned by specially tiained operators can 
quickly burn any shape — no matter iiow 
intiiLjte — from carbon or alloy steel 
plates and billets up to 15" thick. 


THE RYERSON 
UNIQUE 


It*"' 






point 

program 
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PRODUCTS INCLUDE! 
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HU S RULKS PlViClSION TOO IS 


lOO-Anp. Pull-Out Coitrul 

Developed by Cutler-Hanuier 

A line of 100-atnp. pull-out type serv- 
ice control has been announced by 
Cutler-Hammer, Inc., 205 N. Twelfth 
St., Milwaukee, WLs. The switch is 
available with or without branch cir- 
cuits, being rated at 230 volts a.c. It 
is also available with two 60- amp. 
pull-outs; and 4, ‘6, or B plug fuse 
circuits rated at 115/250 volts. 

Features Include dead-front con- 
struction; bakelite switch base; 3- 
wire grounded solid neutral; and new 
type solderless lugs. The device is 
available in surface or flush mount- 
ing types. 

“Vitek” Adjustable Stool 

Does Not Require Tools 

No tools are required to change posi- 
tion of the automatically adjustable 
“Vixek" stool developed by Depend- 




able Mfg. Co., 122 N. 11th St., Omaha, 
Nebr. Suitable for laboratories, 
plants and drafting rooms, this stool 
is light in weight, and requires only 
a second to select any desired height. 
A permanently adjustable locking 
screw and a foot rest which travels 
up and down with the seat are 
among its features. 



Large "Syncrogear" Units 

Employ Triple Reduction 

Double and triple reduction geared 
motors up to 30 hp, at 91 r.p.m. have 
been added to the “Syncrogear” line 
offered by U. S. Electrical Motors, 
Inc., Dept 23, 80 34th St., Brooklyn, 
N. Y. These units incorporate a 
pyramidal gear pedestal design to 
provide ample support to withstand 
the heavy stresses of high torques. 

All castings used in these motors 
are normalized, assuring permanent 
alignment of bearings and gears. 
Both primary and secondary gears 
dip in a large oil reservoir, providing 
an ample oil supply to all bearings 
and gears without submerging any 
rotating parts. 

Straight Aluminum Ladder 

Weighs Only 1 Lb. per Ft. 

A straight aluminum ladder, weigh- 
ing only 1 lb. per ft. but strong 
enough for all ordinary uses, has 
been introduced by Aluminum Ladder 
Co., 104 Adams St., Tarentum, Pa. 
Extreme light weight of this ladder 
permits easy portability and low cost. 
It is recommended for such purposes 
as oiling and making general repairs. 

Ladder is constructed entirely of 
61 S.T. aluminum alloy, having a 
tensile strength of 48,000 lb. per sq. 
in. Side rails and ^4 -in. round rungs 
are claimed strong enough to support 
the heaviest workman. Ladder can be 
supplied in numerous sizes up to 16 
in. wide and 30 ft. long, and may be 
fitted with safety shoes If desired. 




Browning Dilproof "Gripbelts” 
Resist Solvents, Acids, Heat 

Heat, oil, gasoline and similar agents 
which deteriorate ordinary rubber 
V- belts are claimed to have no harm- 
ful effect on the oilproof "Gripbelts” 
developed by Browning Mfg. Co., 
Maysville, Ky. These belts are also 
resistant to acids, alkalies and other 
strong chemicals. 

Belts are claimed to contain no 
rubber, being made entirely from 
synthetic gums. Although they can 
generate static, they are claimed to 
be non-sparking. 
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Cathodic Cloaoiog Conpouad 

Made Available by Cowles 

Cowles Detergent Co 10525 Carnegie 
Ave , Cleveland Ohio has announced 
Its MC metal cleaner which is suit- 
able for still tank work and which Is 
highly recommended for cathodic 
cleaning of steel, brass and copper 
This cleaner Is a medium pH mate- 
rial of unique anionic balance, con- 
taining an effective detergent accel- 
erator It IS. readily soluble, cleans 
fast and rinses rapidly It is claimed 
to be economical to use because it is 
technically anhydious in composi- 
tion, thus chemically clean metal can 
be obtained by using low concentra- 
tions 


Bronze Globe Valve 

Designed for Throttling 

The Fig 531-P bronze globe valve 
made by Reading-Pratt & Cady Div 
American Cham & Cable Co Read- 
ing, Pa has a full-plug type seat and 



disk and is designed for thiottling 
service on high- temperature high- 
pressure steam lines It is also suit- 
able for use on high-pressure lines 
carrying boiler scale and other gritty 
substances which quickly wear ordi- 
nary seatmg materials Body of this 
valve is of special hard bronze Disk 
and seat are of stainless steel of 500 
Brinell hardness Stem is of high- 
strength wear-resisting bionze 


Resistnnce Forgo Welding 

Aided by Special Timer 

The recently announced resistance 
forge welding process which permits 
spot welding of heavy iron and steel 
sections and which requires a com- 
plicated sequence of accurately timed 
operations is made possible through 
a specially designed electronic weld- 
ing timer developed and built by 
Weltronic Corp , 2832 E Grand Blvd , 
Detroit, Mich 

This timer provides accurate con- 
trol for the various operating se- 
quences required for the process 
which are low weld current, high 



Save-ty and safety go hand in hand when you turn to the 
Square D line of enclosed industrial switches. A full range of 
types and capacities meets every requirement for motor dis- 
connects, sectional disconnects in factories, disconnects on 
industrial furnaces, and the like It was Square D, remember, 
which developed such features as unit base construction, multi- 
spring jaws, high-speed break, positive pressure fuse clips, arc 
suppressors, keyed interlock 

The Square D “Type A” Safety Switch meets rigorous needs 
for heavy duty industrial service “Type C” meets all mtei- 
mediate service demands Both are promptly available via 
Graybar in the size and type you require Write Graybar 
today for catalog giving complete mechanical and electrical 
specifications. 



DECEMBER II, I 940 


1049 



ARMOR PLATE 

OR MATCH PLATE . . . 

IT’S ALL THE SAME TO A DoALL 



FIRST AID TO OUR 
DEFENSE PROGRAM 

Top illuHtrption shows a DnAll cuttiii|{ 
out holes on flask dowels in aliiniiniim 
match plate for metal patterns. 








In the cir- 
c I « armor 
pla^a is ba- 
ing cut af 
the rate of 
4 0 square 
inches p e r 
hour. 


FASTEST PRECISION METHOD 

For cutting internal and external 
shapes from any metal up to 10" thick. 
DoAll replaces shaping, milling and 
lathe work with enormous .savings of 
time, labor and material. 



In designing DoAll Defense Tools, 
DoAll engineers use this big board 
with drafting machine on an overhead 
crane. 

Let a factory trained man bring a 
DoAll to your plant and show you 
what it can save you. 

Handbook on Contour Machining, 
FREE 1SB pogej of valuable metal 
working helpt. 

CONTINENTAL MACHINES. INC. 

1310 S. Washington Ava., Minnaapolil. Minn. 


Q Send data on the DoAll AM-12 

□ Sand free Handbooh 

Name 

Address 


weld current; initial Clow) welding 
pressure; impact forging (high) pres- 
sure; cool time; hold time. In addi- 
tion, the device times virtually any 
combination of functions required in 
spot welding heavy sections within 
the scope of the resistance forge 
welding process, and can be used 
with any equipment capable of han- 
dling such work, whether .standard or 
special. 

Automatic operation of the Model 
70 timer eliminates the necessity for 
skill on the part of the operator, 
even though fabrication of heavy 
sections is required at speeds which 
compare favorably with those of spot 
welding sheet metal. 


Zenith Program Clocks 

Operate Signals Often 

Signals can be operated in any five 
minute period with the Type P 512 
and at any one minute i)erlod with 
the Type PD 124 synchronous pro- 
gram clocks made by the Zenith 
Electric Co., B45 S. Wabash Ave., 
Chicago, 111. These clocks have a 
large 24-hour dial and a one-hour 
dial cam. Pointers connected to a 
contact arm ride the dials and permit 
the contact arm to fall only when 
preset time is reached. 

'These units are operated by heavy 
duty synchronous motors, with con- 
tact arrangements such that accur- 
acy is assured. Contact can be so 
arranged as to operate a signal either 
in one ring or a coded ring, or for a 
definite time from 2 to 6 seconds. 



100-Watt Fluorescent Lamps 
Offered by Hygrade Sylvania 

Hy grade Sylvania Corp., Salem, 
Mass., has developed the “Mlralume” 
F-230 fluorescent lighting fixture to 
incorporate the new 100-watt Hy- 
grade fluorescent lamps. This flxture 
comes complete with two lOO-watt 
lamps, each 5 ft. long, completely 
wired and ready for use. 


‘‘American’’ Speed Reducers 

All Have 13:1 Ratio 

Only five reduction units, each with 
a 13 : 1 ratio, are claimed by American 
Pulley Co., Philadelphia, Pa., to cover 
all applications from Vi to 30 hp. and 
to provide any desired speed between 
11 and 215 r.p.m. with standard 
equipment. In addition to these 
helical gear reduction units which 
are mounted directly on the shaft of 



the driven machine, a standard belt 
drive between the motor and the 
input shaft of the reduction unit is 
used to vary ratios from the 13:1 of 
the gear reducer. Since the gear re- 
duction unit mounts directly on the 
shaft as easily as the conventional 
pulley, no additional space is required. 


NEW MATERIALS 


New Grade of “Kennametal’’ 

Is 15 Per Cent Stronger 

A straight tungsten carbide which Is 
claimed to be approximately 15 per 
cent stronger than any other tung- 
.sten carbide of the same hardness 
has been placed on the market by 
McKenna Metals Co., 103 Lloyd Ave., 
Latrobe, Pa. Known as “Kenna- 
metal” Grade K4, this carbide tool 
material has a hardness of 92.0 
Rockwell A and strength of 223,000 
lb. per sq. in. (transverse rupture 
test) . Due to its high thermal con- 
ductivity, together with Its unusually 
high wear resistance, it is particu- 
larly applicable to machining hard, 
crumbly materials such as cast iron, 
Bakelite, porcelain, hard rubber, 
glass, casein, silicon aluminum, hard 
bronze and other non-ferrous mate- 
rials. The increased strength of 
Grade K4 is particularly desirable 
when taking rough cuts or inter- 
rupted cuts on hard metals. 


Jessop Aircraft Steels 

Include Bar Products 

Jessop Steel Co., 596 Green St., Wash- 
ington, Pa., h&s announced that Its 
production of special alloy steels for 
the aircraft Industry has been ex- 
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tended to Include heat-treated and 
cold-drawn annealed bar products. 
Manufacture of Jeasop aircraft steels 
was formerly confined to sheets and 
plates. 

S.A£. steels of the various alloy 
series, such as 2300, X4130, and 4340, 
are now supplied in bar form to 
meet the physical requirements for 
such parts as bolts, U-bolts, studs and 
other stressed parts. They are avail- 
able In the principal analyses re- 
quired. All such steels are melted 
In electric furnaces, rolled to close 
tolerances, and Magnafiux tested to 
meet requirements of Government 
specifications for aircraft. 


Lincoln “Planeweld” Electrode 
^ Suitable for Aircraft Welding 

Lincoln Electric Co., 12818 Coit Rd , 
Cleveland, Ohio, has developed the 
“Planeweld" arc welding electrode 
especially for welding SAE-4130 and 
X-4130 chrome molybdenum steels, 
which are widely used in airplane 
construction. ThLs electrode Ls suit- 
able for welding in all positions, and 
when used on steels of the types 
mentioned provides weld metal with 
physical properties similar to the 
metal welded. Its welds are smooth 
without undercutting. There is mini- 
mum spatter and good crater condi- 
tions. Welds made by the electrode 
on such steels respond to heat- treat- 
ment quite similarly to the parent 
metal. 

“Planeweld" comes in two types. 
No. 1 for material 0.120 in. thick and 
heavier, and No 2 for light gage air- 
plane parts and airplane tubing 
The electrode is available in four 
sizes: No. 1 in Vh and ^ in., and No 
2 in tV ^nd ^ in 


"Speed Case” Steel 

Has Free-Machining Properties 

Speed Case Plate Div., of W. J Holli- 
day & Co., Hammond, Ind., ha,s de- 
veloped “Speed Cose" low-carbon 
open hearth steel plate for use where 
free machining properties are essent- 
ial. ThLs material, it Ls said, can be 
machined without tearing and with- 
out the use of cutting oils. 

Capable of being machined at 
speeds up to 250 surface ft. per min.. 
"Speed Case" is said to be ductile, 
resistant to Impact and abrasion. 
Physical properties include tensile 
strength up to 72,000 lb. per sq. in. 
Plate 4 in. thick shows Brlnell hard- 
ness from 141 to 156. 

Tlie material derives its name from 
the fact that it can be carburized in 
a fraction of the time usually re- 
quired by similar steels. Penetration 
Ls deep, with a uniform case of from 
62 to 66 Rockwell C. combined with 
a tough core that averages from 15 
to 27 Rockwell C. The metal is 
recommended for forgipg, cold form- 
ing, pressing, as well as for machin- 
ing. It can bp readily welded. 



"YANKEr VISE No. 993 CONVERTED 
INTO DRILLING AND TAPPING JIG 


For accuracy and speed in handling— add “Yankee” 
Vises to your shop equipment. Accurately ma- 
chined— sides, ends and base, the “Yankee” Vise 
holds work square on face plate or machine bed. 
Vise illustrated at right, made in four sizes: 
No. 991 ; IVz" jaw width. No. 992; 

2" jaw width. No. 993; 2^/4" jaw 
width. No. 994; 4" jaw width. 

“Yankee” Vise also available 
with removable swivel base. Sizes: 

Nos. 1991, 1992, 1993 and 1994. 


1 ''y ■ 


V-irwfid Hirri- 
bmH Slid ntck 
Hdii I 


ORDER FROM YOUR SUPPLY HOUSE. FOR "YANKEE" VISE CIRCULAR 
WRITE NORTH BROS. MFG. CO., DEPT. AM, PHILADELPHIA, U. S. A. 


north BROS. MFG. CO., PHILADELPHIA, U.S.A. 
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where 
18 vital 

"... pracLioally iin- 
possiLle without theiri to 
adjust certain aHseiiiblieB 
to the close limit required,” 
insists a Lop-ranking air- 
plane builder. The shims 
that speed precision assem- 
bly and bring down cobIbI 
Simply />ee2 off brass lami- 
nations — of known accu- 
rate gage. • Shims cut to 
order . . . stock shim ma- 
terials obtainable from 
mill supply distributors. 

Laminated Shim Co., Inc. 

50 Union St., Clenbrook, Conn. 

Write for file ~ folder of jihim applica- 
tion pholo» — U'tth Laminum Bompl*. 

AMomt 

' .7 
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AUXILIARY RELAYS A tour-page 
illustrated booklet containing descrip- 
tive, construction, and electrical and 
mechanical data on auxiliary control 
relays is being circulated by Depart- 
ment 7-N-20, Westlnghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 

CIRCUIT BREAKER Bulletin No. 
QEA-2164A, circulated by General 
Electric Co., Schenectady, N. Y., 
describes the construction and oper- 
ating advantages of circuit breakers 
operated in oil. 

DIES A four-page illustrated book- 
let, No. 11, Meehanlte. the Metal for 
Cast-to-Form Dies,” includes a table 
of properties available in Meehanlte 
dies as well as a variety of applica- 
tions and performance records. 

ELEVATORS & CONVEYORS C. O. 
Bartlett & Snow Co., Cleveland, 
Ohio, is distributing a new general 
catalog, No. 90, which gives complete 
details of elevators and conveyors, 
chains and sprockets, crushers, gates 
and miscellaneous equipment. 

MATERIAL-HANDLING The In- 
dustrial Truck Statistical Associa- 
tion, 206 B. La Salle St., Chicago, 111., 
has published a practical guide for 
the systematic study of material 
handling and the correct application 
and use of power industrial trucks 
under the title "Material-Handling 
Handbook” based largely on the 
composite experience of American 
industrial companies. Various prac- 
tical operating hints covering rout- 
ing, dispatching, arrangement of 
aisles, and other problems of mate- 
rial-handling are presented. All sec- 
tions of the handbook are applicable 
to any industry and any plant, 
whether large or small. Copies are 
being distributed free to those actu- 
ally engaged in material-handling 
work, or to general executives con- 
cerned in the economics of handling. 
To others a nominal charge will be 
made to cover co.st of printing and 
mailing. 

PRESSURE FILTERS Bulletin No. 
W-210-B26, circulated by Worthing- 
ton Pump & Machinery Corp., Harri- 
son, N. J., provides descriptive mate- 
rial regarding pressure filters for 
water purification. Bulletin No, 
W-210-B-27 describes the construc- 
tion and operation of a hot process 
water softener for boiler feed water 
purification. 

PROTECTIVE PAINTS American 
Marietta Co., Chicago, 111., is circu- 
lating a maintenance painting hand- 
book which aids In the proper selec- 
tion of paints for surface protection. 

SWITCHES Center & Glveen Co., 
Berkeley, Calif, has Issued a two- 


page leaflet which describes the ap- 
plication, range, contacts and con- 
struction of an automatic pressure 
switch. 


TIME SWITCHES BuUetin No. 
GEA-2963B, circulated by General 
Electric Co., Schenectady, N. Y., 
provides information concerning the 
advantages and applications of time 
switches. 

VALVES Eaton Mfg. Co., Detroit. 
Mich., has Issued a four-page folder 
which describes the laboratory test- 
ing of valves. 

VISES Wesson Co., Detroit, Mich., 
has issued a four-page folder which 
illustrates the operation of all steel 
vises. Prices and sizes are incluiffed. 

WELDER DATA A four-page folder 
published by the Pier Equipment 
Manufacturing Co., Benton Harbor, 
Mich., offers Information on the 
manually-operated type and on the 
automatic type welders. A brief 
description containing the applica- 
tions of the various sizes made which 
run up to 50 KVA is also included. 


NEW BOOKS 

Values of Psychology in Industrial 
Management — Personnel Series Book- 
let No. 43, published bp American 
Management Association, 330 W 
42nd St., New York, N. Y. $0.50. 

Containing 36 pages, this booklet 
includes sections by Bruce V. Moore, 
Pennsylvania State College, Harold 
C. Taylor, Western Electric Co., and 
Edward N. Hay, personnel oflacer of 
the Pennsylvania Co. Mr. Moore dis- 
cusses several ways in which psy- 
chology can help Industry, Mr. Tay- 
lor outlines a test program for an 
industrial company, while Mr. Hay 
discusses the problem of Inaugurat- 
ing a test program. 


Conciliation and Cooperation in 
Collective Bargaining — Personnel 
Series Booklet No. 44, published by 
American Management Association, 
330 W. 42nd St., New York, N. Y. 
$075. 

Comprising 48 pages of discussion, 
questions and answers, this booklet 
contains sections by Phillips L. Gar- 
man, director of research. Interna- 
tional Printing Pressmen & Assist- 
ants' Union of North America; John 
R. Steelman, director, United States 
Conciliation Service; Merrill Shepard, 
Pope & Ballard; and G. L. Patterson, 
thirteenth regional director, National 
Labor Relations Board. Entitled 
"How Organized Labor Can Cooper- 
ate with Management,” the section 
by Mr. Garmon discusses types of 
labor leadership, the importance of 
the foremen's attitude and requisites 
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for union cooperation. Also treated 
are arbitration agreement procedures, 
technical trade schools, and other 
phases of the cooperation problem. 
“Conciliation Experience In the Pre- 
vention of Conflict," by Mr. Steel- 
man, analyzes the functions of 
conciliation service, gives the back- 
grounds of commissioners and out- 
lines conciliation procedures. Mr. 
Shepard, In "Keeping Up to Date on 
the N.L.R.A.," discusses recent in- 
terpretations of the act. In “Prob- 
lems and Procedures Under the 
N.L.R.B.," Mr. Patterson reviews em- 
ployer and employee rights under 
the act and outlines Its operation. 


Employee Relations Policies ; How 
TO Make Them Specific — Personnel 
Series Booklet No. 40, published by 
American Management Association, 
330 W. 42nd St, New York, N. Y. 
$0.50. 

Written by G. B, Hattersley, vice- 
president In charge of operations for 
Sears, Roebuck & Company, this 22- 
page booklet outlines how an operat- 
ing executive should collaborate with 
the personnel department in estab- 
lishing policies. It also discusses ways 
in which he can induce field execu- 
tives to make these policies specific. 
Beginning with a background of em- 
ployee relations traditions, the book- 
let discusses profit-sharing pension 
funds, presidents’ reporLs to em- 
ployees, and advantages of a strong 
personnel department. 'The major 
portion of the work Is devoted to a 
discussion of joint personnel respon- 
sibility and field checks of policies, 
with several specific rules to facili- 
tate carrying out a program. 

• 

Engineering Drawing Problems. By 
Frederic G. Higbee, Sr., M.E., profes- 
sor and head of the department of 
engineering drawing. University of 
Iowa; and John M. Russ, M.S., asso- 
ciate professor in the department of 
engineering drawing, University of 
foiua. John Wiley & Sons, Inc., 440 
Fourth Ave., New York, N. Y. $2.25. 

'This 9 X 11-in. loose-leaf book pre- 
sents 114 problems of the completion 
type, ranging from simple lettering 
exercises to complicated parts and 
assembly detail drawings. The com- 
plete type of problem is intended to 
provide a ready means of providing 
drafting experience In many prin- 
, ciples of graphical representation 
often overlooked. The authors call 
attention to the fact that, while all 
important principles and conventions 
of the graphical language are Illus- 
trated, the problems alone do not 
constitute a course in engineering 
drawing. The problems are intended 
to be supplemented by considerable 
additional work; in fact, the book 
has been designed to be used with a 
textbook on engineering drawing. 

The ring-type binding of this book 
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YOUR HORIZONTAL 
FILLETS WILL COST 
LESS MADE WITH 



THE HEAVY COATED "HOT ROD" 
THAT PROVIDES CLEANER WELDS 
AT HIGHER CURRENTS 


Spscially dosignvd for hIgK spood hori- 
zontal fillet welding, Murez Fillex Elec- 
trodes help reduce welding costs. 

Even ol high amperages, Fillex Elec- 
trodes produce sound, evenly propor- 
tioned fillets without undercutting and 
with a minimum of spatter. Slag is easily 
removed, resulting in reol savings in 
time on multi-pass work. Weld surfaces 
are smooth and welds require little or 
no cleaning. 

Write and ask to have Fillex demon- 
strated on your horizontal fillet welding 
applications. 

METAL & THERMIT CORPORATION 

120 Broadway, New York, N. Y, 

Albany • CHicobo • Cmcinnah 
Detroit • Minneapolis • Pittsburgh 
Son Frortcuco ■ Toronto 
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VV f L n I N A P P 1, I C A 1 I O N 

Inv^tKgaft Ttiermit WM/ng, too— in 
uie n'nce l?02 for heovy repo/r work/ 
cronkihafti, tiouiingi, frame!, etc. 


Should make It especially handy 
when opened at any page. Each page 
Is perforated so that It may be torn 
out eSiSily, and is also provided with 
three additional holes so that it may 
be kept In any standard loose-leaf 
notebook. Several sheets of blank 
drawing paper are Included, as are a 
number of sheets of tracing paper. 


Labor Economics in a Period of 
Change. — Personnel Series Booklet No 
41, published by American Manage- 
ment Association, 330 W 42nd St, 
New York, N. Y. $0.25. 

What is the economic problem that 
confronts America today? Is it a 
problem of guarding against a war 
boom and a war Inflation? Or is it 
a problem of stimulating recovery 
and accelerating the absorption of 
8,000,000 unemployed? Should we 
step on the brake or on the accelera- 
tor? These and other pertinent ques- 
tions are answered in this 12-page 
booklet by Sumner H. Slichter, pro- 
fessor of business economic.? of Har- 
vard University. Tlie greater part of 
the discussion is taken up with plan- 
ning for post-war demands and with 
analyses of various means for pro- 
viding a cushion against a post-war 
slump 


Practical Techniques of Industrial 
Training — Personnel Series Booklet 
No. 42, published by American Man- 
agement Association, 330 W 42nd 
St., New York, N. Y. $0 50 

Containing sections by L D. Mc- 
Donald, vice-president, Warner & 
Swasey Co ; Frederick E Searle. 
superintendent, Henry Ford Trade 
School; and R. D Hayes, assistant 
director of personnel relations, 
American Rolling Mill Co., thLs 28- 
page booklet discusses many phases 
of the training problem, from the 
selection of apprentices to the teach- 
ing of foremen The section by Mr 
McDonald deals with adapting train- 
ing courses to meet present special 
needs, that by Mr. Searle discusses 
methods for preparing high-school 
graduates and others for skilled work 
in Industry, while that by Mr. Hayes 
analyzes methods of teaching fore- 
men how to teach 


Technical Drafting. — By Charles H. 
SchuTnann, associate professor and 
executive officer, Department of 
Drafting. Columbia University. 793 
pages. Published by Harper & Bros., 
49 E. 33rd St., New York, N. Y. $3.50. 

This book offers one of the most 
comprehensive and thorough treat- 
ments of the various aspects of engi- 
neering drawing yet compiled In a 
single volume. The first part pre- 
sents elementary principles of the 
subject, including several topics not 
hitherto treated in a textbook. Many 


new problems are provided for the 
various chapters. The second part 
represents more advanced work, go- 
ing intensively into commercial prac- 
tices followed In various branches of 
engineering, Including welding, con- 
struction, architectural drafting, top- 
ographical drafting, as well as the 
more usual branches. Each chapter 
provides many projects of the same 
nature as those encountered in en- 
gineering drafting rooms, and the 
problems are designed to be similar 
to those confronted by professional 
draftsmen. An unusually large num- 
ber of Illustrations Is included In the 
texr 


New Responsibilities of the Pers- 
onnel Executive — Personnel Series 
Booklet No. 45 published by Ameri- 
can Management AssociatUm, 330 W 
42nd St., New York, N. Y. $0.50. 

This 32-page booklet contains sec- 
tions by J. Walter Dietz, personnel 
relations manager of Western Elec- 
tric Company; W. A. Patterson, pres- 
ident of United Air Lines; Harold F 
North, industrial relations manager. 
Swift & Company, and R. R. Zim- 
merman, council of personnel admin- 
istration, United States Oovernmenl 
In a section entitled “ThLs Thing 
Called Personnel Relations.” Mr. 
Dietz traces the development of per- 
sonnel relations and personnel organ- 
ization from 1910 to the present tune 
He also analyzes present human re- 
search activities and dLscusses possi- 
ble future trends. In “Top Manage- 
ment Views the Personnel Job,” Mr 
Patterson conceives the approach as 
being one of avoiding obsolescence in 
employees. He also discusses fallaci- 
ous personnel methods, and telLs of 
ways which his company has found 
to maintain employee confidence 
Mr. North in "Tlie Personnel Man’s 
Functional Relationships” reminds 
employers of employees’ rights and 
privileges, and tells of methods for 
eliminating grievance causes. In a 
section headed 'Tii- Service Training 
for the Personnel Job,” Mr. Zimmer- 
man analyzes the requirements and 
qualifications of personnel men and 
discusses effective training methods 


Correction— Pressures and Blanks 
for Press Work 

'Through the courtesy of the Cin- 
cinnati Shaper Company, a recently 
published Reference Book Sheet (AM 
— Vol. 84, pages 933 and 935), gave 
tonnages for bending sheet metal 
with "air bend” dies. The fourth 
paragraph on page 933 stated "The 
pressure required varies directly as 
the metal thickness.” This statement 
Is Incorrect and should read "The 
pressure required varies approximately 
directly as the square of the metal 
thickness.” 


1054 


AMERICAN MACHINIST 


AMERICAN MACHINIST 


Dcamkr 25 , 1940 


, ' t *1 


Ir- 









For Spitfires - CiVt}/d^c\ fro/// j Cj 
/lad/ii/J iinc/icj/ hcu el a lo/Ji!^ u ay hefoie 
ihey Icijre the h//\///e\\ e/id of j //ladhi/ic 
^iiii 01 er the Cha/i/ud 

MASON BHinON, Vice Chairr 
FRED H. COLVIN. Fiiitur tm^rtus 
BURh/lHAM FINNEY. Liitor 
KENNETH H. CONDIT, L nnsulting Edilur 
JOHN HAYDOCK, Maiidqinq Edi + or 


BEN C. BROSHEER 
WILLIAM W. HORINE 
RUPERT LE GRAND 

fJptl Ml 

PAUL WOOTON 

W it; h m g 1 1 1 1 


WILLIAM J. HARGE5T 
RICHARD K. LA BAN 
RAYMOND R WIESE 

L h I o q n 

CHAS. F. McREYNOLDS 

Ll'. Angrlrs 


N O. WYNKOOP. Pubh^ r r 
W. E. KENNEDY. Manager 

McGraw-Hill Publishing Company, Inc. 

I'lililini t iiMi ofllu', H'l 12') Nmlh 1 !hul(1\mi\, Mli.iiu, N ^ 
iMlilniiHl Ulid uf 1\ i- i»lllu‘s, Wi'st I2nil Sfii'rl, 

iNi’U ^uik, N \ Ilium li idtlri's tiiirdnn, pJD ^()llll 
lMirhl(,Mn iV\ I* . Sun I’ruiirHni, ON l*(ist Siii'cl AIiIwm'Ii 
H ull I*, MdiVM'li, ImiiiiIdii, W (’ 2, Wuslilii^l mii , I'liiLi 

didiOmi, ( 'li'U'laiiil , DiOnid. St LmiJs. lliisiini AllurOii 

MMKHH MiUU\\\ 

1 iiiiiidi r iiiid lliiriiu.iiv ( 'lilt ii iiiiUi 


-IVMI.Sll Ail (1 HAW, 

I’l Psldi'iil 

M VSOiN llltlTTHX 
V 11 1- ('hull iiiuii 
1» (' MidJUAW 
Si'i I prHi\ 


VIM) idmidi'ii 
1 ,M 1 11 H\ I' \ In* I’l l'^ld^■lll 
II II ri T\ \M 


i: llJ^ACKIll ll\ .Ir 

Dll I'L till III III I'liUliiiii 


VOLUMt 04 


NUMBER 26 


AMERICAN MACHINIST. ('iiiimIkIU 1!I40 Im INliMnnv 
Hill I’liliilpililiiK Du , llii* I'lihlislU'il i>n*i\ nlluT WpiIiips 
dtt.>, uiii'ii .'{.'ll' tt ciiyv Alluiv at least ten davs Im 
I'liHiiHe III udilress All rriiiiiiiHiiU'aLliiiis uUint suhsnliJ 
tmus shiiulil hi* addii'hM'il to tlu* Dim-Lur uf ('irculaiinii, 
110 W’est 42iiil Htrppt. New V iirk. N. A. Siihsn liitliin 
ralCH UnUi'cl SlatoH, Canada, Mexlrn and Central 

and South Ainnli'uii einiritiles J'J 00 a vi*ai, .54 00 fiii 
luo years. $ri 00 I'm Lhm* \ears Hreat Jlrltaln anil 
IChHnIi I'usse'isions, llO shiUiri|tr'< per year, 72 shliliiiHs 
tni thiee years ,\ll oilier eijuntrles .fH 00 a yeai , $12 00 
Ini three veuis Knteied as seLnnid elaNs inuttei, 

Septendiei 211. DtllO, al IVihI Hlflee, Allium, 

N \ under the uet of March Ii. lH7!t Printed 

ini' HA Cuhle ailiirens ' ' Me () r a w h 1 1 1 , Nen 

\urlv Me 111 her of A B I* MemlierofA Jl C 


A McGRAWfilLL 


PUBLICATION 


MAJOR ARTICLES 

Tool Ijfe in Metal Turiiiiii; George Al. CLiss U)‘S5 

raitoiy Fire Fighters lAo/tctrd f. Majv lOV) 

Blanking and Piercing. . ./ 7’. Vh’ ctnzicrl aud A. C. Heit;/z 1060 

Table-Top Welding 106S 

Gear Tooth Contact C. A. You//jr lo6^ 

ARMAMENT SECTION 

Anti-Aircraft Gnn Barrels 1070 

3.7-in. Shell Forgings lOSO 

BLillets for Britain 10S7 

IDEAS FROM PRACTICAL MEN 

QLiick- Acting (Tuck for Thin Rings. 

Automatic Blank Staker 

Proper Repairs for Locomotive Links 
Spider (Hastings Finished on Shaper. 

Missing Giage Block Sizes. 

SHORT ARTICLES 

A 50- Year Old Oval Chuck Pred H. Coirhi 1058 

Machine Tool Designations 1065 

NEWS OF THE INDUSTRY 

Gaging Business U)96b Names in the News. . 1096k 

Plant Expansion .... 1096k 
Obituaries 10961 


. B. Booth 

1 066 

John P. IJoiff^/itttd 

1 066 

. . .Atthnr Jhiiois 

1 067 

}l. /:. Lotiii^ 

1068 

.Al. fiiiki'v 

1 068 


W atching W ashington 1 096i 
Inside Detroit 1096g 


DEPARTMENTS 


rniNTED INU.8A 


What's in This Issue. 4l 
Reference Book Sheet 1093 
Editorial 1096a 


Shop Equipment News 1097 

New Materials 1109 

Trade Publications . . 1110 





AMERICAN MACHINIST 




WHAT’S IN THIS ISSUE 


CANADIAN CONTRIBUTIONS 

With the British pushing their re- 
cent gains, it is only fitting that in 
this issue we dedicate the Armament 
Section to Canada’s efforts to aid Eng- 
land in her hour of need. For, to an 
island nation beleaguered by bombs 
from the air and shells from France, 
production in centers beyond the 
reach of enemy guns and planes as- 
sumes ever-increasing importance. It 
is indeed gratifying to detect brief 
news items of Canadian -made guns 
and munitions getting in effective 
work against the totalitarian powers. 
Canada, truly, carries on. 

As you will learn in greater detail 
from 'Anti-Aircraft Gun Darrels,” 
which begins the section labeled 
"Canada Carries On,” typical metal- 
working companies in the Dominion 
have been setting somewhat of a rec- 
ord in getting into production for 
munitions items, For instance, a plant 
having no previous experience in 
making the Bofors gun passed the 
first completed barrel through inspec- 
tion only fourteen weeks after pro- 
duction was begun. At no time has it 
fallen below its quota. 'I'he story of 
this achievement begins on page 1070. 

SHELL FORGINGS 

Also under the "Canada Carries 
On” heading of this number’s Arma- 
ment Sextion is what we consider a 
bang-up article on forging 3.7-in. 
shell. The methods employed are 
tried and proved over long service. 
Production is well over 100 forgings 
per hour per unit, which is not to be 
sneezed at. With so many U. S. con- 
cerns taking on additional defense 
work, much of it on shell and shell 
forgings, we feel you'll be tremen- 
dously interested in the story begin- 
ning on page lOHO, entitled "s.7-In. 
Shell Forgings.” 

INSIDE AN ARSENAL 

While Canada's private industry is 
doing its best to share the load of sup- 
plying England’s forces with ma- 
chines of war, the Dominion Arsenal 
is far from idle. Products of this ar 
senal include small arms ammunition 
and cartridge cases for the smaller 
sizes of artillery ammunition. From a 
recent peacetime low it has quickly 
jumped to true mass-production of 
ammunilion while other facilities are 
in the process of preparation. Details 


of the methods employed are given 
in "Bullets for Britain,” which starts 
on page 1087. All the facts in this 
story, as well as the other two in the 
"Canada Carries On” section, were 
prepared with the full cooperation of 
the Canadian government and passed 
by the Canadian censor. 

STOP SABOTAGE 

Recent fires, explosions and miscel- 
laneous plant disasters have naturally 
raised the cry of sabotage in the lay 
press. Coincidence or not, it is in 
times of increasing production and 
general expansion that sucli disasters 
are most likely to occur. Next in vio- 
lence to an explosion ranks fire, 
whi(h can wipe out thousamls of dol- 
lars worth of new plant, ccjuipment 
-and work in progress in tlie time it 
takes the hre department to arrive. 
All fires start as little ones, and if 
they can be put under control imme- 
diately only slight damage may result. 
Hence we recommend Leonard 1’. 
Maar's story on page 1030. As a 
member of the Safety Research Insli- 
(Litc, Mr. Maar has proposed a logical, 
simple sysicm of extinguishing plant 
fires when they’re mere flickers. 

BLANK 

On page 1060 the series on the cold 
working ol sheet aluminum continues 
with its second installment devoted to 
the blanking of sheet stock. This par- 
ticular article, written by J. T. Wem 
zierl and A. C. Heintz of the Alumi- 
num Company of America, gives de- 
tailed recommendations lor eliminat- 
ing troubles and stepping up output. 



J. T. WEINZIERL 
AND A. C. HEINTZ 

bit/f/cr, better blanks 


Line drawings help explain the vari- 
ous points, while tables provide actual 
operating data as to die clearances, 
scrap allowances, and so on. 

LONGER LIFE 

With every effort being made to 
get the utmost out of machine tools, 
the problem of tool life naturally be- 
comes of increasing concern. Espe- 
cially with the accuracy of many ma- 
chine .set-ups dependent upon the 
tool's resistance to wear, the question 
of tool life becomes of still greater 





.1 ,! 

GEORGE M. CLASS 

. . . jor la}]iiey li]e 

importance. Therefore we know you'll 
get a lot of uselul information out of 
George M. (..lass’s article on page 
103 3. Mr. Cdass is viie-president of 
(iisholt Machine Company, and his 
long experience witli (oohng high- 
production niailiiries lias enabled him 
to cram much data and sound advice 
into his article. In it, too, you’ll find 
helpful formulas and clear diagrams. 

COMING 

So long as the present national de- 
fense emergency continues, you can 
count on eduiational munitions ar- 
ticles in AMnRK.AN Machinist’s Ar- 
mament Section. Scheduled for the 
next number are a description of the 
manulacturc of various parts for the 
Browning 30-calibre machine gun 
and a trip through the Rock Island 
arsenal. Also planned is an article 
outlining the proper care of broaches, 
and, of course, the next installment in 
the series on the cold working of 
sheet aluminum. You’ll hnd them in 
the January 8 American Machinist. 
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fig. 7 — Tool nvcrh(wg viusl he kept at a ininiinitin, Fig. 2 — In general, tool shapes like those shoivn above 
with the cnitiug edge in proper relation with the work work zvell ivhcn cutting the vuUerials indicated 


BY GEORGE M. CLASS, VICE-PRESIDENT. GISHOLT MACHINE COMPANY 


Cutting speeds which result in 

4-hr. life of single-point tools 

can be calculated by using 

simple formula. Results check 

with experience in the field 

IN GENFiiAL, the cthciency of niehil 
turning equipment can be juciged by 
the life of the cutting tool and its 
ability to remove metal during that 
time. Life of the tool is affected by the 
machine on which it is used, method 
of mounting the tool, condition of the 
cutting edge, material being ma- 
chined, hni.sh desired, cutting lubri- 
cant used, feed and cutting speed. 

Best results can be obtained only 
when the machine is suthciently pow- 
erful, rigid and accurate to withstand 
strains caused by the cutting opera- 
tion. This is especially true with cut- 
ting tools which will take higher cut- 


ting speeds and rates of feed than arc 
possible with high-.speed tools. In the 
application ot cemented carbide tools 
it olten has been found that the power 
of the machine was not suliicient to 
maintain the most desirable cutting 
speed, particularly with .several tools 
cutting at I lie same time. 

C.utting tools must be mounted rig 
idly. A substantial holder should be 
used, and the tool overhang must be 
kept at a minimum. I'ig. 1 shows how 
the tool should be set in the holder 
for best work and finish when turn- 
ing steel, cast iron and hard bronze. 
In the first two cases, it should be 
placed cither on the center of the 
work or slightly above it to prevent 
chattering. On large diameter work, 
the tool frecjuently is placed as much 
as ^ in. above the center, w'here it will 
operate more successfully than if it 
were on the center. On the other 
hand, for hard bronze the tool usu- 
ally is set below center. 

Machine grinding of the cutting 


edge of (he tool is preferable to hand 
grinding. The face of a cup wheel or 
the flat side of a wheel is best for 
grinding the finish clearance angles, 
so that a curve is not ground in the 
tool which would reduce its strength. 
A minimum face angle and end clear- 
ance angle are desirable, as is a top 
rake angle sufficient to make a good 
cutting edge. For roughing tools, a 
large nose radius should be used 
wherever possible with a slight lead 
angle on the face, about 15 deg. This 
protects the point of the tool on 
roughing work where the brunt of 
the chip load is taken by the body of 
the tool. Since the main object of 
roughing is to remove metal, and the 
.series of grooves produced later is re- 
moved by a finishing cut, a round nose 
tool is preferred. The round nose dis- 
tributes the cutting edge around a 
greater portion of the tool and so 
gives it a longer life. 

Finishing tools for cast iron and 
non-ferrous metals usually have 

I OSS 
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enough Lmd to overlap the feed per 
revolution, thus proaucing a very 
smooth finish since the cutting edge 
passes over the same surface twice 
Finishing tools for steel generally 
have a slight radius on the point To 
give the cutting edge of the tool good 
support, it IS desirable to reduce the 
front and side clearance angles as 
much as possible Ihe top rake angle 
should be as great as possible, in or 
der to give free cutting action per 
mitling the tool to cut the metal off 
instead of pushing it off 1 ig 2 shows 
the general shape of tools for cutting 
cast iron, steel and hard bronze Ce 
mented carbide tools will produce a 
better finish and time betvseen grinds 
will be lengthened, if they are dia 
mond lapped after being finish 
ground 

It IS not uncommon to run for days 
without grinding the tools when cut 
ting aluminum, whether they be high 
speed steel or cemented carbide How- 
ever, when cutting some of the hard 
alloys, such as SAL dS'iO or high 
carbon car wheel steels it is possible 
to run only ^0 to 60 mm before re 
grinding the tools Here the cemented 
carbides Irequently have shown a con 
sidcrable saving over high speed steel 
tools L\ery metal his i maximum 
speed at which it can he removed 
most efficiently When this cutting 
speed IS reached the chip will be cut 
from the piece and not be sliearcd or 
puslitd off 

Lor single point tools, finish im 
proves as the speed inciciscs and the 
feed is decreased When turning 
steel or cast iron with regular high 
speed steel tools the maximum cut 
ting speed a\ailable which will still 
leave a cutting edge on the tool is not 
high enough to produce a smooth fin 
jsh on the work Insteid of actually 
cutting the metal the tool pushes jt 

Table I— VALUES FOR CON- 
STANT "6" FOR DIFFERENT 
TOOLS AND MATERIALS 


Chip Thickness (Feed) 
Less Greater 


Tool and 

Material Cut 

than 

0 0T5 in 

than 

0 015 in 

Carbon Tool Stee 

1 


Steel 

0 075 

0 200 

Cast Iron 

0 075 

0 075 

High Speed Steel 

Steel 

0 100 

0 125 

Cast Iron 

0 100 

0 100 

Brass, Bronze 

0 290 

0 290 

Stellite 

Steel 

0 140 

0 IBO 

Cast Iron 

0 140 

0 140 

Cemented Carbide 

Steel 

0 130 

0 160 

Cast Iron 

0 130 

0 130 


off in a series of tears The surface 
may look smooth to the eye, but c\ 
imination with a magnifying glass 
will show the tears to he cjuitc pro 
nounced Using tools capable of op 
crating at higher spectls will give 
smoother and more accurate hnishes 
I inisli and feed arc interdependent 
The coarser the feed, the rougher the 
hnish and the shorter the tool life 
However tool life can approach \ sat 
isfactory amount by using the proper 
combination of speed and feed, such 
IS a slow speed and a coarse feed for 
loiighing cuts and a high speed and 
a fine feed on finishing cuts 

I ool life can be increased as much 
as 20 to 25 per cent by using a cut 
ting lubruant when machining steels 
Fills also applies to cast iron m a ma 
jority of cases since the oil keeps the 
tool cool as well as acting as a lubn 
cant between chip and tool Most 
commonly used l>pes of cutting lubn 
cant arc soluble oil lard oil, thread 
cut oils and kerosene base lubricants 
for use with aluminum One pari of 
soluble oil mixed with six parts of 
water is satisfactory on most work A 
cutting oil IS used with cemented car 
bide tools principally to keep the 
work cool It does not matter how 
hot a cemented tool becomes, just as 
long as the braze between the bit and 
the shank does not melt 

Whenever a lubricant is used, the 


tools should be liber dly flooded and 
the supply of lubruant should be 
turned on before the cut is started 
This IS especially neccssiry when Stcl 
lite 2-100 01 cemented carbides arc 
i sed These tools arc sensitive to vio 
lent temperature changes ind miy 
crack if they are rapidly cooled 

1 he (iitting speed cm be so high 
that the tool will burn up cjuickly, or 
u cm be so low that the tool life will 
be exceedingly long As a rule when 
tools are not difficult to reset cutting 
speed should be such as to give about 
a lour hour life on roughing cuts and 
four to eight hours on finishing cuts 
This does not necessarily hold true 
for cemented carbide tools since m 
many cases they last several days 
without grinding 

The relation between cutting feed 
and tool life, under constant cutting 
conditions, follows the formula 
CT^ X 

where C = cutting speed measured 
on the uncut surface of the work, 
ahead of the tool, in ft per mm , 
T ^ tool life between grind m mm , 
X ^ a constant and ^ ™ an experi 
mentally determined constant 

Ihc values for b determined from 
best available data are shown in Table 
I When using the above formula it 
is necessary to make a test cut, using a 
cutting speed high enough to cause 
rapid tool failure Between 5 and 20 
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min. IS satisfactory. The following 
example is based on an actual test 
using StelJite on cast iron: 

C — 2*50 ft. per min. 
r ™ 1 5 min. 
h — 0.14 (see Table I) 

X ~ C7''> 

X = 

X = ^63 

To find the cutting speed for 4-hr. 
tool life under the same cutting con- 
ditions as the test cut: 


T — 240 min. 

C(24())'‘ — 37^ 

C — 158 ft. per mm., the recjuired 
cutting speed for 4-hr. tool life. 

Tf cutting speed were increased to 
175 It. per min., the tool life would 
be: 

175(7*)" " — ^65 

(7 )" -- 365/175 

T — 165 min. or hr. 

Cutting speeds for 4-hr. tool Jile 


calculated by the above' method for 
various metals are summarised in 
Table II. These speeds are based on 
information obtained from many of 
our own tests, and from actual jobs in 
many shops. Tlie values given are 
based on continuous cuts using differ- 
ent combinations of feed and depth 
of cut, with diflerent kinds of lutting 
tool materials. 

The recommended speeds arc based 
on the use of cutting oils. Along the 


Table II — SUGGESTED CUTTING SPEEDS FOR TURNING TOOLS 


MODIFI- 

CATIONS 


MATERIAL TO BE MACHINED 


u ft c kTELL I TE STELLITE CEMEN 

” ® ^ rcoBTiYi J 2400 CARBIDE 


iLL^n5_-_X \Q2 



1010- 10 15 -1020- 1025- 1049 A 
X 1335- 31 15- 3120 -3130 A - 4015 
4B20-6I30 A 


1030-10 35- I050A -X 1340 
2330 A - 2335 A - 3135 A -51 40 A 
6135 A- 6I40A- 

HYTEN A TEMPER NO. I - HYTEN B 


X 1025 -X 1040 -X 1050 A - 2315 
2320 -31 40 A - X 4130- 4135 A 
4140 A - 4615 - 4620 - 6115 
6I45A - HYTEN A TEMPER NO. 15 


I040-X 3I40A-3I45 A 
3215 - 3220- 3230A- 3415 


X 1045- 3I50A- 3312- 4150 A 
4340 A - 4345 A - 4640 A - 9120 
5150 A- 6120-6150 A- HYTEN B3X 


I045-2340A-3I25-3I30-3230 
3240 A -4340-4349-4640 


1050- 2330-3139-6125 


X 1 055 A - 1 055 A - I 060 A - 1065 A 
2335 - 2345 A - 2519 - 3140 
3150 A - 6 I 30 - HYTEN B 4 


X 1065 A -I070A-I079 A-I060A 
T 1330 - T 1339- T 1 340 - T 1 349 - 2340 
2350A- X 3I40-3I90-3240A 
3245 A - 3250 A - 3329-3339 A 
3340 A - 3439 A - 3490 A - 9299 A 


I0B5A- I 090 A -1099 A - T 1390 
3240 - 3245 - 3290 - 3339 - 3340 




2100 A - 6I95A - 92 60 A 
TA INLESS STEEIT^REE MACHT 


STAIN LESS S 

C AST IRON -ISO- IBP BRINELL 
CAST IRO N -227 -247 BRINELL 
MALLE ABL E IRON -100- I 40 BRII 
CAST STEEL- I IS- 140 BRINELL 

ALUMINUM 

YELLO W B RASS 

RD INARY 


HARD BRONZE 


COPPER 


AJ4a.'.M:i4WJ4.AL - 6B l«MCKEL 
29 X COPPER - 3 X OTHER ELEMENTS 


4 4-161 


43 -15 3. 

. 41 ^« 




24-BB 31-107 3B-I39 47 - 170 1 39 - 345 


23-B6 31-104 37-132 45-166 135-337 


22-B2 29-100 35-125 43-I5B 129-320 


2I-7B 2B-94 33-119 41-160 122-304 


20-73 26-B9 31-112 39-142 II5-2BB 



17 -64 23-77 27 -97 34 -123 I00-24B 


16 -60 21-72 25-91 31-115 93-233 


14-53 19-64 22-60 I 26-101 I 63-206 


13-46 


47- 

170 

45- 

166 

43- 

156 

41 - 

160 

39- 

142 

37-1 

135 

35-1 

126 1 

34 - 

123 

31-1 

115 
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left-hand side of Table II are modifi- 
cations applying to the use of the cut- 
ting speeJs under certain conditions, 
hor instance, in machining any of the 
materials listed with a continuous cut 
without a cutting oil, the speed 
should be decreased 25 per cent. An 
intermittent cut without a lubricant re- 
cjuires a 40 per cent reduction in cut- 
ting speed lor most of the materials, 
but with a lubricant only a 1 5 per cent 
reduction is needed. The cutting speed 
may be increased 50 to 100 per cent 
on very light finishing cuts, 

The cutting speeds given in the 
table are for a depth of cut ranging 
from to f in., and a feed per rev- 
olution from to in. The 
depth of cut and ^j^^-in feed repre- 
sent the high limit of culling speed 
while the |-in. depth of cut and 
^'yin. feed represent the low limit. A 
maximum feed of in. is recom- 
mended for all steel cutting with ce- 
mented carbide tools. I'or cast iron, 
malleable iron, aluminum, brass, 
bronze and copper, the fj’Vin. maxi- 
mum feed may be used under the 
proper conditions. No figures are 
given for tlie machining of either 
monel bar slock or cast monel metal 
with Stellite J, Stellite 2400, or ce- 
mented carbide tipped tools. Experi- 
ence to date has shown that these ma- 


terials can be machined best with 
higli-speed steel tools. 

The kind of cutting tool used has a 
direct bearing on the cutting speed. 
However, all of the tools listed are 
A cry efficient on some work at differ- 
ent cutting speeds. The cutting speeds 
are given for five different graefes of 
cutting tools. The high-speed steel is 
the regular 18-4 -1 grade. The super- 
high-speed steels are the cobalt steels. 
Stellite J is a non-machining cast al- 
loy of cobalt, chromium and tung- 
sten. Stellite 2400 is composed of 
the same elements, but in ciifTercnt 
proportions. The cemented carbide 
tools listed are either tungsten car- 
bide, tantalum carbide, or titanium 
carbide. 

Tantalum and titanium are added 
to tungsten carbide tools to act as a 
lubricant for steel chips so that the 
steel will not tend to crater out and 
pick up small pieces of tungsten. Al- 
though these grades are Lalicd tanta- 
lum and titanium carbides, the cut- 
ting material is still tungsten and the 
tantalum and titanium act merely as a 
lubricant to reduce the friction be- 
tween the chips and the tools. Inci- 
dentally, there also are several rela- 
tively new' grades of high-speed steel 
which are giving results comparing 
very favorably to those obtained from 


cemented carbide tools. Some of 
these carry a very high percentage of 
tungsten and cobalt, and a low per- 
centage of molybdenum and vana- 
dium. 

It will be noted that in Tabic II 
tw'o cutting speeds are given for each 
material and cacli tool. For example, 
when machining SAE X1112 with 
high-speed tools and lubricant, the 
recommended cutting speeds arc 44 
to l6l surfice ft. per min. These are 
the low and high limits and arc de- 
pendent on the design of the work 
piece, the depth of cut, and the feed 
per revolulicjn. A cutting speed about 
half w.cy between these two figures 
should be used w4icn starting the av- 
erage job. If it is found that the 
Lulling tools w'ill not last for a .sufh- 
cient length of time, the cutting speed 
W'ill have to be reduced slightly. On 
the olhcT liand, if the cutting tools 
stand up well, a slightly higher cut- 
ting speed should be tried. Alw'ays 
run as fast as the tools and the design 
of the w'ork will permit, since a better 
surface iiriish will be obtained. The 
values given in the table arc not hard 
and fast. In every case, where a new 
job is run, the operator should try 
various combinations of speeds and 
feeds until one is reached which gives 
the best finish with a reasonable life. 


A 50-Year Old Oval Chuck 

BY FRED H. COLVIN 


CHUCKS FOR TURNiNc; OVALS, some- 
times called "wabble” chucks, are not 
new\ The illustration was made from 
a photograph taken by the writer 50 
years ago in a small Pliiladelphia 
shop. Such chucks are not used oiten, 
but occasional inquiry indicates that 
some still want them, and two firms 
are listed as making them. The chuck 
show'n was made to turn punches 
and bore dies for making the tops 
and bottoms of oval dinner pails, 
which was the accepted shape at the 
time. The cover contained a space 
for coffee which was heated by setting 
the cover on any W'arm object in the 
shop and, unless tlic cork was 
loosened, it sometimes blew out with 
a noise like a fire-cracker. 

Just in case anyone wants to build 
one the construction can be easily 
explained. The slide A screws on the 
spindle nose and is held in guides 
on the back of faceplate B. The 
back of the faceplate also carried 
another slide C, at right angles to A. 
This slide has a large circular open- 
ing in the center. 



H 


The other part of the chuck con- 
sists of the base D which bolts against 
the face of the headstock so that the 
spindle nose comes through the open- 


ing shown. The sliding member E 
has a projecting ring G which hts 
inside the opening in C and controls 
the movement of the face plate B. 
The position of slide E is regulated 
by the screw El. 

With the ring G in the center, (xm- 
centric with the lathe spindle, work 
bolted to the faceplate will be turned 
or bored round. Moving ring G off 
center causes slide C to move the face- 
plate along slide A twice during each 
revolution. This combined movement 
causes the work on the faceplate to 
move so that a single-point tool will 
generate an oval. The amount of 
oval, or difference between the minor 
and major diameters, depends on the 
distance the ring G is moved. 

Oval boring and turning can also 
be produced by a cam-controlled 
cross-slide movement. By cither 
method it is necessary to be sure that 
the cutting edge of the tool has clear- 
ance at all points of the revolution, 
and is set at the center of the spin- 
dle. In practice these oval chucks 
arc quite satisfactory. 
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Factory fire fighters 

BY LEONARD F. MAAR. SAFETY RESEARCH INSTITUTE 


MACHINE include such A variety 

of ecjuipmcnt and proL esses that it is 
impossible to do more than generalize 
about hre protection unless the haz- 
ards of each situation are considered 
separately. One important new devel- 
opment in plant hre protection, how- 
ever, concerns ori»anization of the 
company fire brigade. 

Such a brigade customarily is a cen- 
tral unit. Its members arc cither on 
full time hre duty, or are drawn from 
their jobs in a fire emergency. Their 
training and drills lead them to think 
of the plant as a whole, with lire 
alarm boxes and equipment stations 
located according to the hazards in- 
voKed. When an alarm sounds, they 
drop their work and rush to the source 
of the trouble, bringing whatever 
equipment is called for by the scheme 
of things. 

The weakness of this system is the 
inevitable delay between the time 
when the trained employee hears the 
alarm signal and the time he reaches 
the hre. In those few moments, a 
small lire might easily get beyond 
control of hrst aid equipment and 
open up sprinkler heads or require 
uantities of water with consequent 
am age. 

There is a growing tendency, fos- 
tered by lire protection engineers, to 
alter the make-up of the plant lire 
brigade so that in each department 
(here are men on the spot to combat 
lire as soon as it occurs. T he elfect of 
this system is to reduce the losses 
from lire and also to reduce the num- 
ber of fires. The plants of Chrysler 
Corjsoration, in the first three years 
under the departmental .system, re- 
duced its fire losses 6() per cent, ac- 
cording to the ins'pection department 
of the Association Factory Mutual 
Fire Insurance Companies. 

Fire will break out. In 1 938, the last 
year for which figures are available, 
the National Fire Protection Associa- 
tion estimated there were 900 fires in 
metal-working shops alone w^’th losses' 
exceeding |630,OOO. Indications are 
that with production increased in 
many lines this year, the total will be 
far greater than that, for such is the 
history of the fire menace. As new 
employees are added to payrolls, and 
as new shifts of workmen and shop 


exec III ives take over their duties, the 
essentials of fire protection are easily 
lost sight ol in the haste and confu- 
sion ol readjustment. That is exactly 
the lime when the defenses against 
fire must he tightened lor then tlie 
conset|uences ot fire can be greater, 
destroying more property and more 
jobs, 'riie national fire loss in |anu- 
ary of this year was 31 per cent 
greater than tor the same month in 
193^^). February show^ed an increase 
of more than seventeen per cent. 

The hazards of metal-working 
shops arc well known. Atiording to 



the N.F.P.A., tlie fire record in ma- 
chine shops is a.s follows: 

Heal-trcaiin^ proce.sses ten per cent 
Oil burners eij»hi per cent 
Cutting and welding eight per icnt 
Spontaneous ignition seven per cent 
Sparks and friction six per cent 
Hot matcTials nr heal igniting coiii- 
hustiblcs six per cent 

Miscellaneous speiial hazards twenty- 
five per cent 

Jdeclrical causes fifteen per cent 
Miscellaneous lommon causes fifteen 
per I cm 

In tl 1 C building of departmental fire 
brigailes, there arc three objectives: 
prcA'cntion, protection, and minimum 
fire and w^ater Josses. The foreman or 
his assistant may act as captain. He 
will select as brigade members able- 
bodied men who arc most likely to be 
constantly on their jobs. 

Since brigade members have the 
fire hazards under their supervision 
day in and day out, they are more 
likely to control them carefully as they 
gain in understanding of the fire po 
tential of each liazard. This makes 
for increased efficiency in fire pre- 
vention. 

They should be instructed in the use 
of fire extinguishers and know what 


types to use on the various classes of 
fire. In fact, the Fire extinguisher is 
the first line of defense against fire. 
Under the departmental system the 
fire extinguisher detail of the brigade 
will snurt out most of the fires before 
they get started. 

One group of men should be in- 
structed in laying fire hose .so when 
fires are of greater magnitude than 
the extinguishers can handle, they 
will be ready to go into action with 
streams of water. Another group will 
act as a salvage corps, covering ma- 
chinery and materials with tarpaulins 
to j'lrotect them from possible water 
damage. 

The brigade caplain generally is 
charged with responsibility for judg- 
ing whether or not a fire emergency is 
severe enough to sound a general 
plant alarm or to summon the public 
fire department. He also will deputize 
one or two men to shut off electric 
power and motors. The coordination 
of the departmental brigade with the 
entire plant fire protection system will 
depen cl in a large measure upon the 
phy.sical characteristics of the prop- 
erty and the hazards involved. 

The plant fire chief will respond to 
every alarm. When he arrives at the 
scene of a fire, he assumes full com- 
mand of I lie fire fighters. 

The maintenance of equipment is 
ol first importance in any scheme of 
fire protection. Fire extinguishers, 
which have generally supplanted the 
use of paifs of water and sand, 
should be loLated at positions that are 
plainly marked and visible. No ob- 
structions should prevent easy acce.ss 
to them. They should be inspected 
frequently to make certain they are 
filled and ready for use, and at least 
once each year they .should be more 
fully inspected and recharged as di- 
rected by the manufacturer. Recharg- 
ing supplies and replacement parts 
should be obtained from the manu- 
facturer as the use of .sub-standard 
chemicals or ill-fitting parts may 
greatly impair the efficiency of the 
extinguishing unit. 

The organization of departmental 
brigades may take more time and ef- 
fort than the central brigade .system, 
but it also will be a valuable invest- 
ment in fire safety. 
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Blanking and piercing nperations 


BY J. T. WEINZIERL AND A. C. HEINTZ, ALUMINUM COMPANY OF AMERICA 


Cutting of sheet aluminum with 
press tools is not difficult 
when 0 few simple rules are 
followed. Sharp cutting edges, 
proper clearances and ample 
lubrication of work are needed 

IN HI.ANKING ALUMINUM, as in 
blanking other metals, the tools con- 
sist of a pundi anLi a die, the punch 
being the moving member attached to 
the ram of the press and tlie die being 
stationary on the bed of tlie press. 
The material to be blanked is usually 
in the lorm of coils or flat sheet which 
is fed over the top of the die by hand 
or mechanically. The necessary guides 
may be attached to the bed by the 
press or may be part of the tool. 

During the operation of blanking, 
the material being blanked is pinched 
between the outer edge of the punch 
and the inner edge oi the die. While 
the blank is pushed in(o the die and 
the punch is pressed into the material, 
a true cutting action takes place and 
continues for about one third of the 


thickness of the material being 
blanked. The cutting action is fol- 
lowed by fracturing the material for 
the remaining two-thirds of the thick- 
ness. Examination of the edges of the 
blank will show a bright band indicat- 
ing the depth of actual cutting, and a 
wider band showing (lie Iracture. 

There are a number of ditferent 
methods for stripping the scrap trom 
the punch. The two most commonly 
used arc: (1) a stationary stripper, 
rigidly attached to the die, as shown 
at yd in the accompanying sketch ; and 


2S 0 

0 

lOt 

0 

.20L 

2S ' 2 H 

0 

I2t 

0 

.24t 

2S H 

0 

14t 

0 

28t 

3S 0 

0 

lOt 

0 

20t 

3S ‘ 2 H 

0 

12t 

0 

24t 

3S H 

0 

14t 

0 

28t 

17S 0 

0 

13t 

0. 

2f)t 

17S-T 

0. 

16t 

0 . 

32t 


(2) a spring stripper attached to the 
punch member, as shown at B. 

In blanking aluminum, the punch 
usually is made ol annealed tool steel, 
while the die almost always is made 
of hardened tool steel. The faces of 
the punch and die should be ground 
to insure keen cutting edges. In cases 
where it is necessary to reduce the 
load on the press, it is recommended 
that the top of the die be ground so 
that the cutting edge is not on one 
plane around the die opening. One 
method is to have two opposite points 


52S 0 

0.13t 

0.26t 

52S > 2 H 

0 14L 

0 28t 

52S H 

0 15t 

0 30t 

61S 0 

0. lit 

0.22t 

61S-W 

0 12t 

0.24t 

61S T 

0 14t 

0.281 


Table III— PUNCH AND DIE CLEARANCES FOR BLANKING 

(f -- thickness of sheet in inches) 


Clearance 


Aluminum 

fiheet 

alloy 


On a 
side 


On the 
diameter 


Aluminum 

sheet 

alloy 


Clearance 


On a 
side 


On the 
diameter 


2ASO 
24S T 


0 13L 
0 16t 


0.26L 
0 32t 



The two methods cininnonly used for stripping scrap from the punch arc the stationary stripper, 
shown at A, lahich is mounted on the die or die shoe, and the spring stripper B, attached to the punch 
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up the tool is shortened considcrahl) 
and the cost of tool maintenance in 
reduced. 

Table III shows the clearance be- 
tween the punch and die for blank- 
ing various aluminum alloys and tem- 
pers. When these clearances are used, 
the power needed both to operate the 
tool and to do the stripping of the 
scrap will be at a minimum. Tlac 
clearances used in actual practice arc 
about onc-half those given in the 
table to allow for wear that ocairs, 
especially on the punch diameter. 

Tabic IV shovvs the recommended 
scrap on the sides and between blanks 
tor variou.s gauges and diameters 
Standard mill tolerances on widths 
for coils and flat sheet were taken 
into consideration when calculating 
the scrap allowances given in this 
table. 


77/(\sr ahnuinitui bhmics zvcrc gruc/iirCff /rum shif> stoik in a No. 

()75 lUiss douhlc-crank , singlc-aclion press having straightening and jeed 
roU.s at the right. ITIien <nf from (he strip, the I>lanh'> drop through the 
die into a chute in the bed of the pics.s 


that arc high, with low points between 
them. This IS readily accomplished by 
tilting the die on opposite angles 
when grinding the top ot the die. 
The ditfcrcncc between the height of 
the high and low points should be at 
least one-half of the thickness, but 
preferably the full thickness, of the 
material to be blanked. It should be 
understood when cutting out blanks 
which must he flat, that the punch 
should be ground flat and the die may 
have high and low points. When 
punching holes in malcrial that must 
be kept flat, the die .should he ground 
flat and the punch may have high and 
low points. 

Many blanking tools in use have no 
means of aligning the punch and the 
die. This puts a great responsibility 
on the die setter, and there is always 


a chance of shearing or scoring the 
punch Mounting the punch and die 
in a leader pin die set is recom- 
mended since the time needed to set 


Both Sheet and Tools Oiled 

Lubrication is essential in keeping 
tool maintenance costs low. A me 
chum grade of engine oil plus a small 
percentage of fatty oil diluted with 
keiDscnc has been found to give the 
best results when hard aluminum 
sheet IS being blanked. When the 
sheet is of a softer alloy or temper, 
the engine oil and fatty oil mixture is 
used without dilution. It is desirable 
to lubricate both the sheet to be 
blanked and the cutting edges of the 
tool By pulling the sheet being 
blanked between felt pads saturated 
with (he lubricant, a thin him of 
lubricant will be applied to the .sur- 
faic of the sheet. The felt pads arc 
usually attached directly to the die 
nr on the bed of the press so that 
the lubricating will be done just be- 
fore the metal reaches the die. A ring 
of felt placed around the punch above 
the stationary or spring stripper may 
he used for more direct lubrication of 
the punch. The felt is saturated with 
lubricant wdiah trickles down to the 
edge of the punch 

When blanking bright-finished alu- 
minum sheet wLcrc it is necessary to 


Table lY— SCRAP ALLOWANCES FOR BLANKING 



Blank Djamefer 

Scrap 

Scrap 


( DiVnensions in 

On the 

Between 

Ga^e 

Inchea) 

Side (In.) 

Blanks (In.) 

No. 28 Ga. (0.013 in.) 

0 to 10 incl. 

1 ''8 

1/16 

to 

10 to 20 met. 

3 16 

3/32 

No. 15 Ga. (0.057 m.) incl. 

20 to 30 and over 

1/4 

1/8 

No. 15 Ga. (0.057 in.) 

0 to 10 incl. 

5 ^32 

3/32 

lo 

10 to 20 mcl. 

7/32 

1/8 

No. 12 Ga. (0.081 in. i incl. 

20 to 30 and ovdr 

5/16 

5/32 

No. 12 Ga. (0,081 in.) 

0 to 10 incl. 

316 

1/8 

to 

10 to 20 mcl. 

1/4 

3/8 

5/32 

No. 8 Ga. (0.128 in.j incl. 

20 to 30 and over 

3 16 
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/iiimahd iucufni blanks nj a (onnnon aluinuittjii alloy Jick an hciag 
niiioTcd jfoni tin i()H7i\of oj a (ontiiiuous jiiman 


maintain the bright finish, it is rec- 
ommended that the punch and die 
face be co\ercd entirely with cloth 
except at the cutting edges The 
stripper usually is covered with cloth 
to avoid scratches while the metal is 
being stripped from the punch A 
common method of holding the cloth 
on the \arious parts of the tool is 
to use shellac as an adhesive 

Piercing is fundamentally the same 
as blanking, and consists of cutting 
small holes such as rivet holes, by 
means of press tools Ihe term 
blanking is used if the holes are 
large, nr il the part cut out of the 
hole is the usable portion and the 
remaining mclal, the skeleton scrap 
Perl orating is the piercing of many 
closely spaced holes 

A difificLilty commonly expel lenced 
when pieumg or perfoiaLing alumi 
num IS the lilting of the slugs when 
the plinth is moved out of the die on 
the 1 C turn slioke ol the press To 
a\oid this dithcLilty the clearance be 
tween punch and die should be not 
more thin h\c pci cent of the metal 
thickness 

Piercing and perforating commonly 
aic done in single action presses In 
making holes m the side walls of hoi 
low ware hovsevti, a horn press is 
used 


I bn ioiu Tun pi)joiaUd nt sntioi sboki\ojahorn pn n I h( cyunu/ 
j\\hi}( shoim M nidixid aufoaiatu ally ajtd lacli (/loiip of hobs /nn 
bi(u put (id b\ uiuUiph puiulns on tin jam 


1 In ihnd aiinh in this ums 
on tJu (old lioiknu/ of shat alu- 
niiuuni Kill appnif in an caily 
nsiii 



D()(l(/( uu l(h ihui ui lions lo thuh uilh (Jusi jixIuks 


Table-top welding 


1 0()ifU ojuiiitid ilntiodis naihuK! doTVn into tin oil pan niaki foi shoit 
luinnt tiiinl, icduii lUitiodi niainti nana , and pi unit tin disnohli 
Kildnu] condition of passim/ cut rent fioin tlu tliinnu to tJu fitukci pim 








1 fe., 

,/f 








1 ()N(, ] 1 ADS lo ucIdin^C electrodes are 
avoided in the liydromatic type welder 
installed at Dod^c Division of Chrys- 
ler ( orporahon lor spot welding vari- 
ous sheet met il parts to od pans 1 let - 
trodes Opel at (d Isy toggles move down 
into the fixture and weld Iroin the 
tlunnei sheet metal pieces to the 
thicker oil pan Design of the toggle 
mechanisms constituted a different 
problem because ot space limitations, 
IsLit bettci welding results when it is 
possible to spot weld fiom a thin to 
a thick section 

I ivc fixtures are spaced around a 
geneva indexed table Operators hrst 
lay thick reinforcing pieces over two 
dowel pins at each corner, after which 
the oil pan is dropped into place Next 
two bailie plates are slid into the bot 
tom of the oil pan Holes in the baffle 
plates snap ovei dimples in the pan, 
no other locating means being re 
cjuired A channel section that serves 
as a protector lor the oil dip rod is lo 
Latecl at one side of the pan by a con- 
ventional quick acting pad Sealer 
rings at each end of the oil pan are lo- 
cated Uy a novel gear clamp Formerly, 
two individually operated clamps 
w'cie provided, but the operators dc 
sired a single clamp So the shafts for 
the two clamps were geared together, 
and the operator is now required lo 
turn only one knob 



Gear tooth contact 

BY C. A. YOUNG 


The author clears up some of 

the confusion surrounding the 

definition and derivation of the 

arcs of approach and recession 

consii)1:R1ncj two tcctli Lomin^ into 
mesh, one tooth first makes contact 
with the other at the tip of the tooth. 
That is, the point of contact is the 
intersection of the outsicie circle of 
the one tooth with the involute curve 
of the other tooth. This point is also 
the point of intersection of the line 
of action, since all tooth contact takes 
place on the line of action. From this 
initial point, as the ^ears rotate, the 
point of contact moves down one in- 
volute and up the other, always re- 
maining on the line of action, until it 
leaves contact at the tip of the other 
tooth. 

This action may be shown graphic- 
ally. Jn Fig. 1 : 

I{ and 71*1 — Pitch radii of pearn () unci 
()\ respectively 

Rh and Rh\ ^ itadii of the base circles 

R,, and /^,i — Outside railii 
(H)[ — ('enters 

0 ^ Freasiire an pic 

The line of action is I he straight 
line ABC drawn tangent to the two 
base circles. The first point of con- 
tact is the intersection of the outside 
circle of gear O with the line of ac- 
tion. That is, point D. Tooth contact 
proceeds, from rotation of the gears, 
along Jine ABD to point E, the last 
point of contact, which is the point of 
intcr.section of the outside circle of 
gear with the line of action. The 
teeth have, therefore, been in contact 
from point D to point E, along 
straight line DBE. The line DEE is 
the duration of contact. 

A model w'ill help to make this 
clear. Cover a board with paper, and 
on it draw the pitch circles and out- 
side circles of a pair of mating gears. 
Cut the two base circles of some mate- 
rial at least ^ in. thick and nail them 
on their respective centers. Now fasten 
a string on base circle 0, Fig. 2, at 
some point as X, wrap it around 
counterclockwise to A and jump over 
to base circle 0, along line AC. Tie 
a knot at point B where tJic string 
crosses the common centerline and 


wrap the string around base circle O,, 
fastening it at some point Y. 

Rotate base circle clockwise and 
the knot at B will move to C. Now, 
keeping the string taut by slightly 
braking base circle Oi, rotate base 
circle () clockwise, moving the knot to 
point D, where it touclies the outside 
circle of O. This is the first point of 
contact. Further rotation in the same 
direction will move the knot through 
point B to point E, where it touches 
the outside circle of O,. This is the 
last point of contact. The knot at all 
times represents the point of contact 
of the two involutes of the meshing 
teeth, and is always on the line of ac- 
tion ABC. The teeth will not touch 
at any other point or leave the line of 
action unless there is interference. 

For purposes of computation and 
study the duration of contact (line 
DBE) lias been divided into two 
part.s, DB and BE. Point B is the 
point of tangcncy of the two pitch 
circles. It is also the point of inter- 
section of the line of action and the 
common centerline. Therefore, the 
arc of approach is the duration of 
contact from initial contact to contact 
at the pitch line, and the arc of reccs- 
.sion is the duration of contact from 
contact at the pitch line to final con 
tact. Thus for gear O, line EB is the 
arc of approach if the gear is rotating 
counterclockwi.se, and line BD the arc 
ot recession. For gear O, rotating 
counterclockwise, line DB is the arc 
of approach and line BE the arc of 
recession. Obviously the sum of the 
two arcs is the total duration of con- 
tact (line ED or DE) . 

Now let us see how this word ' arc'’ 
crept into the picture when we were 
considering lines. Moving 

the knot from D to B made a definite 
unwinding of string from base circle 
O, and a definite winding of string 
on base circle O. Before unwinding, 
the length of string required for this 
movement was a length of arc on 
circle O, and involved a correspond- 
ing winding of a straight line into an 
arc on circle 0, Thus AC or any por- 
tion thereof may be expressed as a 
length of arc on cither base circle 0 
or Oj. So, in Fig. 1, if we are con- 
sidering the arc of approach of a 
tooth on Oj wT can express line DB 


in terms of length of arc to radius 
K,,,, and the arc of recession of a 
tooth on Oj as line BE in terms of 
length of arc to radius For gear 
O, the arc of approach would be an 
arc of length EB to radius K,, and the 
arc of recession an arc of length BD 
to radius 

For definitions, then, the arc of ap- 
proach is the length of arc on the base 
circle through which a tooth travels 
from the time it first touches its mat- 
ing tooth until the two teeth touch at 
their pitch circles; and the arc of re- 
cession is the length of arc on the base 
circle through which a tooth travels 
from the time the two teeth touch at 
their pitch circles until a tooth last 
touches its mating tooth. 

These two arcs may be found math- 
ematically in three dilferent ways: 

1. L^^t 0 — arifsle AOl) and Ih — auj^lp 

coj^: 

cos (1) 

AC, I 

FA - R,] sin 

FA - A’] .sin f/> or R\,[ tan ^ 

RR - FA -- FA 
Arc of ap])rf)!icli of Kcnr () 


— arc of recession 

nf gear ()y 


= AFi sin ^1 — R\ 

sin p 

(2) 

— /A.i .sin Uy — Rh 

] tan 

(3J 

Rh 

cos 9 


(4) 

AD — R,. sin 0 




AB = R Kill c/) or Rh tan fp 

BD AD - AB 

Arc of approach of t^ear 0] 

— arc of rccc.Ksion of (rear 0 
= A„ sin 6 — R sin p (5) 

= Ra sin 0 — Rh tan p f6) 

2. By .squares of the .sides of the triauf^lea: 

CR — \ A",y| — R~b[ 

FA - 

BE - V /F,„ - - V R\ - RCi (7) 

AD - >/F,r-7F. 

AB = VA'-^ - R\ 

BD - R\ - V (K) 

Alan, since 0 and Oi iniiHt lie found in 
cithiT method above, the area may be 
figured thus: 

Lot fi and - Angles BOD and AOjA 
rcajieclivcly 

ii — 6 — p and di — — p 

Two sides and the included angle 
of triangles BOD and BO arc 
known and therefore sides BD and 
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Fig. I 

BL may ht dclermined by solution ol 
tliesc oblicjue tnan/^lcs 
BE - .1-+ A 1 - 2 7^,71^)77; (0) 

Bl) - ^JRo^ - 2 h\B cos fi (10) 
In circular mtisiirc (radians) the 
an/^Ic ot appro ich, thal is the central 
angle of the gear through which the 
gear rotates while passing through the 
arc of approach, is the tjuotient of the 
arc of approach for that gear divided 
by the radius of its base circle, and 
the angle of recession is the quotient 
of the arc ol recession for that gear 
di\ided by the radius ol its base circle 

Duration of contact J)l — Arc of approach 
l)B ] arc of rec essioii 7^7, (11 

The numher ol teeth in contact at 


an) instant follows directly Irom the 
ibo\e since we know tliat any tooth 
is in contact with its mating tooth for 
i distance DL The number of teeth 
in contact at one time is therefore 
(he number of teeth infliidcd in this 
distance 1 hus the number ol teeth in 
contict IS the cjuolicnt ol I lie duration 
ol contict dnided by the ciicular 
pitch Since there is c)ne tooth in one 
ijiculai pitch This ratio is called the 
contact ritio 

Contiic t ratio ~ ’\iiinber of tc c 111 in contact 
J )iir ctHUi of ( onlai t 
C ire iihir pile li 

II might lx well to bring up one 
other I omt icliting to this stuelj 


Fig. 2 

lhat IS tip relicl and what to do with 
it m the formulas above Since tip 
relief IS a true relief, any part of the 
tooth m the relie\ccl portion docs not 
contact the mating tooth Therefore 
the initial and final points of contict 
will be at the end of the involute (the 
beginning of the rebel) and will be 
It ihc point ol intersection of this 
pomi with (he line of action In other 
wordi I educe tlie outside diameter by 
twice the clcplh of relief and use this 
diametci in llie same way as the true 
outside diameter was used m tlie 
above Thus, if the gear was 20 m 
OD and had 0 12^ in tin relief, 
use 10 7‘i0 m is the outside diameter 


THL National Machine lool Builders 
Association can make the selection 
and ordering of machines much easier 
for purchasing agents and others b} a 
little get together on standardization 
It has already done i good job on 
spindle noses for lathes and milling 
machines I slots and loolpost open 
mgs But both names and machine 
designations leave much to be desired 
Arbitrary numbering ot machines 
instead of designation by capacity 
causes much misundei standing and 
delay Milling machine numbers are 
the exception but even here designa 
tion by capacity would greatly sim 
plify comparison when ordering 


Machine Tool Designations 

Fngine lathes are salisfaetonly des 
ignated as to swing, is even the 
extra capacity beyond designated 
dimensions is not pirticulirl) mis 
leading or harmful Capacity between 
centers however is more important 
than length of bed But when it 
comes to turret lathes we have a \a 
nety of makes with arbitrary numbers 
that do not tell the capacity of the 
machines They should give both bar 
stock and chucking capacity 

Planers and shapers are designated 
by their work capacity but the tool 
loom slotter or vertical shaper and 
the jig borer usually have numbers 
that give no clue to the size of work 


they are designed to auommodate 
Cylindrical grinding miehmcs and 
some surface grinders are rated by tlie 
si/c of work that can be done on 
them But internal grindeis small 
boring marhincs, and even large table 
and floor type horizontal Ixiring ma 
chines are given numbers that are 
Cireek to all but the manufacturers 
Cooperation of machine tool builders 
through the NM 1 BA can work 
out methods of designating the ca 
pjcit) of different machines that will 
be of value to buyers generally This 
will .save the buyer the necessity of 
looking up different catalogs to com 
pare capacities of various machines 
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IDEAS FROM PRACTICAL MEN 


Quick-Acting Chuck for Thin Rings 

By J, B. BOOTH 
Hradjord, Enfjhitid 

The illustration shows a quick-acting chuck for 
facing and turning thin bored rings. It consists of the 
steel body A fitted with a tapered .shank to suit the 
spindle nose and a parallel portion which is two and 
one half times longer than the thickest ring likely to 
be held and is of such diameter that the ring slides on 



This chuck 'icas uiaclc for facing and turning large 
quantities of accurately bored rings. /I tapered 
center plug forces plungers radially against the 
bored diameter of the leork 


with a snug fit. A small shoulder is machined at the 
junction of the parallel and tapered portions of 
the body. 

A collar B is bored to a snug fit on the parallel part 
of the body A. The right-hand face of the collar 
should be square with the bore since it is the locating 
face against w'hich the w^ork is held prior to c lamping. 
The screw^ C secures the collar B to the body A. The 
latter is drilled centrally to take the tapered plug D, 
which is threaded and screws in tlie hole in A. A 
short parallel section on the plug fits the hole in A to 
prevent the plug from locating itself entirely from the 
threaded end. The head of the plug is enlarged, 
knurled and cross drilled to lacilitate turning. 

The middle section of the plug D is tapered ap- 
proximately 12^ deg. inclusive, and engages with the 
steel balls E located in three radial holes in the body. 
Plungers E bear on the balls E and against the bore of 
the ring to be machined ; t he plungers are prevented 
from passing out of the body holes by selscrcw^s G 
which engage small flats or grooves milled on the 
sides of the plungers. When setscrews G are adjusted, 
plungers E should be free to slide in the holes. 

In using the chuck, it is trued up on the spindle 
and the collar B is adjusted along the body and 
clamped so as to permit the right-hand face of the 


ring to overhang slightly the end of body A. After a 
ring has been placed on the chuck it is held tightly by 
plungers E when the plug D is tightened in the body. 

After facing one end and the periphery of the ring, 
the collar B can be withdrawn to take a light cut on 
the other face, thus completing all operations at one 
setting of the chuck. 


Automatic Blank Stacker Speeds Production 

By JOHN E. HOAGLAND 

A good stacking device for a blanking press should 
keep the blanks flat, eliminate abuse of the blanks 
when they are placed in a tray, and permit unloading 
wdiile the press is running, especially when an auto- 
matic teed is used. The illustrated stacker accom- 
plishes all of these. 

It consists of guide rails A so spaced to permit the 
blanks to slide freely; the frame B which supports the 
guide rails; and the plate C which is made I in. larger 
than the blank, and tils into the clearance hole of the 
bolster plate wdiere it is fastened w'ith filister head 
screw^s. The guide rails arc made of bent pipe or cold- 
rolled stock, and positioned to suit the shape of the 
blanks; three types of rails and blanks are shown at D, 
E and G. The guide rails are wxldcd to the frame. 



This stacking de^’ice for a blanking press fits into 
the clearance hole in the bolster and guides the 
blanks o)ifo a holder zehich can be removed and 
preplaced ivithoui stopping the machine 
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The neck of the illustrated stacker adjacent to the 
bolster is twisted 90 deg. Other stackers in use at our 
plant are not twisted, the desirability of using the 
twist depending on which way is the easiest to deliver 
the blanks from the die to the curved part of the 
stacker. This is relative to the shape of the blank. 

As the blanks come out of the die, they are guided 
by plate C onto the rails A and finally fill up the 
holder H ; the latter is a separate piece of the rails and 
when filled can be detached at joint K. The operator 
grabs the blanks just below joint K, removes the 
holder, places it in a tray, and inserts a spare holder. 

Proper Repairs for Locomotive Links 

By ARTHUR HAVENS 

For many years the repair of link bridges on Steven 
son valve-gear double hanging links has been a hap- 
hazard affair. Usually the worn pins are rebuilt by 



Ji't)rn link-bridge pins of .Sdrirnson valve gear 
should he rcnw'ivd, neiv pins scarfed and welded 
in place, and centered accurately 7uith the center of 
the bridge. The centers arc located with the 
bridges bolted to n plane plate. Ihis is removed 
and the bridges bolted back to hack for turning 
and threading the pins 

welding and machined round, completely disregard- 
ing the face of the bridge that bolts to the link. To 
install links so repaired requires heating and twisting 
the link hangers until they slip on the bridges. Links 
so hung will never swing freely and the cnginemari 
must exert much effort to reverse the gear. 

The following repair method eliminates this trou- 


ble. Flame cut the pin from the bridge, leaving a 1-in. 
stub in the center of w^hich is drilled a -f\-in. hole J in. 
deep. Drill a similar hole in one end ot a piece 
of soft steel turned 2i in. in diameter and 3 in. 
long. Scarf the stub and the drilled end of the 
new pin, insert a piece of Win. welding rod in 
the stub, mount the new pin on the extending por- 
tion of the weld the assembly. Repeat 

this for each of the three remaining bridges in the 



Stevenson link-bridge pins machined concentric 
with the bridge simplify repairs to the valve gear 


link set. Most of the warping can be overcome oy 
welding on alternate sides of the Veed stub and pin. 

Usually the face of the bridge that bolts to the link 
will not be square with the pin. To correct this, the 
back of the bridge is rebuilt by welding and later 
machined square with the pin, and to the correct thick- 
ness from the link face to the bottom on the pin, using 
a .shaper. Care in this operation determines tlic suc- 
cess of the entire repair method. If the pins are too 
long, they can now be cut to length in the shaper. 

The bridges arc then bolted to plane plate A, as 
shown in the illusl ration, in the same position as when 
bolted to the link. A surface gage is used to determine 
the height of the center hole D in each bridge; the 
surface gage is then set to the average height of these 
center holes, and a horizontal line is .scribed on the end 
of each pin. 'I'he vertical line is found by dividing the 
length of the plate in half and scribing this distance on 
the end of the pin wherever it may come. The inter 
section of the two lines will be the centers upon which 
the assembly will be turned. 

The bridges are removed from plate A and bolted 
together as at C for mounting on lathe centers. A 
sharpened J in. drill rod is fastened in the toolpost in 
such a position that the point touches the seam D 
w'here the bridges join. The assembly is turned by 
hand and the pointer manipulated in and out with the 
movement of the work. If the pin centers are correct, 
the pointer will follow the seam the entire distance; if 
not, the centers arc changed the amount needed to 
correct the error. Finally, the pins are turned to diam- 
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eter and threaded, and the cotter pin holes drilled 
The link hangers are usually in bad shape and to 
make the job complete they should be checked foi 
length, straightened, and all errors corrected before 
they are assembled to the links Stevenson links re- 
paired in this manner arc easy to assemble, and repairs 
to link motion at later shoppings of the locomotives 
are simplified in that it is only necessary to replace 
link hangei bushings and grind links and link blocks 

Large Spider Castings Finished on Shaper 

By H E LONG ASSISTANT WORKS MANAGER 
S/ii/M tin ifK/ ( omp{ifi\ 

We had to machine eleven bronze riser vaKc units 
for the water supply system of New York City Ihe 
central stem A and the body B of the spider castings 
were hrst turned to size on a boring mill leaving 
portions C of the stem between the radial arms and 
surfaces D between lugs h on the outside body un 
finished These liad to be finished on a machine that 



F 


7 //( t\i a woi \ ) a OiiitDKj ( ui and iwmhu \nd 
joj fniidiuK/ flu sUni and aatsjdi Jnqs oj this 
1 -T fi/r'i Npif/ii i(7s//i/f/ THIS ohtauu d rc/^/i f/i/s 
inaunfid on a (lonld t '7 Ibijhaidt sliaf^it 

had a ret iprocatmg motion for the cutting tool arui a 
cinular motion for the feed ihe illustrated fixture 
furnished both the^c mol*ons 

It consists of the cast iron side arms / and the hxed 
center G bolted to the shaper table, the live center H 
and supporting bracket k which is offset for clearance 
of spider arm L as the spider revolves in the fixture, 
the shaper ram extension M and the over arm N 
bolted to the ram extension ill Both arms jM and N 
were slotted for snug fits of tooJholders O, each of 


which pivots about a central pin, the toolhokicrs were 
drilled with holes 1 in apart to obtain major vertical 
adjustment of the tool Small vertical adjustments 
were made with the toolbits 'Tool drag on the return 
stroke of the shaper w\is obtained by installing a 
spring between a stop pin and the top of the tool 
holdei CirtLilai feed of the spider casting was ob- 
tained with an integral worm wheel and cast iron 
sleeve fitted to the spider stem on, the dead center 
end The worm wheel meshed with a worm on a 
shaft supported by bearing mounted on the shaper 
table in fiont of the dead center bracket 

When placed in the fixture, the spider had to be 
aligned perfectly witJi that part of the stem previously 
tuincd on a boring mill This was done by attaching 
a dial indicator to the arm A1 and indicating first the 
top and then the side of the spidei stem longitudi 
nally, and finally holding the inclicator in one position 
while the spider was turned with the circular feed 
attachment Necessary vertical adjustment was oh 
tamed Willi tlic shaper tabic at one cm] of the fixtuic 
and scjcw jacks at the other end What little hon 
zoiUal adjustment was necessary was obtained by two 
steel brackets imbeddei] in concictc at each side of 
the fixtuiL and fitted with a setscicw and locknut 

Although wc were able to give a rotary motion to 
the spider, tlie space between the radial arms was not 
great enough to permit all (he motion required for 
machining complclcly cither the space between the 
inns or surfates between the lugs on the outside of 
the casting However, by revolving the mam bar Al 
of its own axis which was done by loosening the bolts 
holding it to the shaper ram, by adjusting the over 
irm \ and its brackets on the arm /VI, ill the rcquireii 
positions were obtained When the ram extension 
Al and over arm A aic positioned properly for each 
(.ut, the combined re( ipi ocating motion of the shaper 
and circular motion of the feed attachment finishes 
tfic stem surfaces C between the arms and the sui 
laces D between the lugs on the outside diameter 
While the cost of the fixture was rather high, it was 
more than offset by the lesults obtained 

Combinations Produce Missing Gage Block Sizes 

By M lACKER 

Not all Johansson gage blocks can produce deeunal 
sizes to thousandths and ten thousandths inches, for 
example, the No 2-A set of blocks fails to produce 
quite a number of combinations in thousandths of an 
inch since the set does not contain gages for 0 001 in 
up to 0 009 in Consequently, as one example, 0 181 
in cannot be obtained 

However, it can be found within OOOOI in by 
simply adding some gage block dimension in the set 
to 0 181 in , as for instance 0 1 01 in to obtain 0 101 \ 

0 181 in or 0 282 in , and then set the micrometer to 
the latter dimension Then place the 0 101 in gage 
on the anvil of tlie mieronieter and caliper or fit a 
piece in the remaining space whicfi will be 0 181 in 
Similar combinations will give the missing sizes 
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i:arlv in jri.Y a Canadian plant with no 
previous experience in rnanui aeturinu; cannon 
got under way upon ;i large British contract 
lor Bolors anti-aircraft gun barrels. l^Ourtecn 
weeks later tlie iirst barrel passetl inspection. 
October, the fourth month of production, wit- 
nessed completion of a sizable (]uota on time. 
The quota for Nox ember as twice that for 
the previous month, but it was finished several 


ilays in ad^ ancc. Further lilts in production 
a\Nait delivery of much -needed American ma- 
chine tools. 

d his record is made more remarkable by 
the fact that the shop started with 70 per 
cent unskillet] labor. 1 echnical school boys 
were chiefly selected for training under the 
direction of the few skilled men available, 
(iun making can be likened to “production 
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toolmaking.” As the shop superintendent ex- 
pressed it, “the boys do not know what a 
tenth or better is, so they go ahead and woik 
to It.” Of Lourse, each macliine set-up and its 
tooling were carefully woiked out in advance 
to achieve and maintain accuiac) at Lruli step 
The boys aie drilled in the routine of a given 
set-up under the direction ot a skilled man, 
after which the operatoi imparts job knowl- 
edge to one or two learnci s, before being ro- 
tated to other jobs x\t piesent, the tiaming 
program on the piimar> opeiations has 
grown to the point where some boys have 
been tiansfeiied to tiu dome stii-f^nods iin- 


ehine shop, until such time as additional equip- 
ment IS received 

1 he production seqiunit tor the ban el has 
unileigoiiL sLveial ehangts since the oi igmal 
plan was laid down in late 1919 The num- 
bei of turning operations upon the barrel, ioi 
example has been cut down To rninimi/c 
eiiui, well-supported i oiighing and semi-hn- 
ishing cuts on the paiallel and tapei td sec- 
tions ol the bill el are handled in two set-ups 
on a multi-cut lathe instead of taking several 
light cuts here and there on engine lathes A 
milling machine does all six opeiations on the 
hiciih end in one setup in oidei to hold the 



To support the barrel properly in the Lo-Swing, three roller tracks are turned 
by auxiliary toolslides before the roughing or the semi-finish turning operations 




HOW TO MACHINE BOFORS GUN BARRELS 


r ■ -■_i 

Forging 

Open I - Center ends. Oper 2- Foce B.E. 


Oper. 3' Turn O.D., I eofving 0 mm., and spot 

Preliminary operations on the barrel forging are 
designed to throw error from the drilled hole to the 
rough-turned O.D. 


Oper. 4 -Turn M.E.tofit boring machine 
bushing and spot steady rest track 

[~k 

I " L I I 




Oper. 5- Drill +o 1.42 in (Duplex) 


(7) 


C" 

n 

o/riH 

'Cl 



Roller sfeadlyresf^'^^ 




Oper.fe &7- Cone breech end and muzzle end 



u .■ fik* wring «n(l 

, riiiMnliiwiftg, wimrain thn liein 
.'iM' up^ lo'.run rin«(l ' 
'■•wrii, -onr- - ■ 

. '$,c on - l<M«y 'pnjriri)’ Imw 

fell^ -wWi' ' ’rewr rimrilymtt. 
|V'f.«l^';.''pnd .■ ri fnenpiat* .tc . 



Inaccurate Boring Set-up. If pilot boring is not "dead Correct Boring Method. The boring tool cuts its 

true," the boring tool will not correct the misalign- own start, and the oversize woodpacks are shaved to 

ment but will follow the pilot hole size by the newly cut edge of the hole 
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vital surfaces in correct relationship with the 
datum line. Ry and large, the production se- 
quence is fully establislied, but one or two 
operations may be changed in order to speed 
up output. An example is broacliing the 
rifling instead of draw cutting with a single- 
point tool. 

A Bofors gun barrel is not an easy piece to 
machine. 1^'orgings are supplied in the heat- 
treated condition, and show an average hard- 
ness of 300 Rrinell. The material is a nickel- 
chrornium-molybdenum steel of 0.25-0.35 car- 
bon and possesses a yield point of 45 British 
tons. Machining speeds and feeds are not 
set at the maximum for twt) reasons: (1 ) it is 
considered better practice to take a 1/1 6-in. 
cut at fine feed where a yg-in. cut with heav- 
ier feed might he thought possible, in order 
to maintain tlie desired accuracy and not set 
up strains in the forging, and (2) primary 
operations need not be run at the highest 
feasible speed until operators achieve greater 
skil], because there is no need lo pile up se\’- 
cral luindred gun barrels ahead of the finish- 
ing operations, where the bottlenecks exist. 
'I'his policy has reduced scrap to an extremely 
low figure, while quotas have always been 
met or exceeded. 

Seven primary operations arc needed to 
corn ert the forging into a rough-turned and 
drilled barrel, w'ith the hole established as 
the locating point for subsequent semi-iinish- 
ing operations leading to boring. 4'he first 
and second operations consist of centering the 
forging and facing the breech end, respec- 
tively. Facing the breech is done to provide 
a new' surface for the forging heat number 
and barrel number, which must be transferred 
from the mid-section prior to rough turning. 

f)peration 3 involves rough-turning in two 
stages upon a "I^o-Swing” lathe. Before 
either cut is taken, three small stcadyrest 
spots are turned on the barrel by means of 
three small auxiliary toolslides and three 
small steadyrests. After the spots are turned, 
the main steadyrest rolls are positioned on 
the spots and the main tool slides are ad- 
vanced to machine the breech section, the 
adjacent parallel section and the long taper 
to the muz/de end. Twm tools work on the 
tapered portion. From 3/16-^^ in. of metal 


is removed, the work speed being 25 r.p.m. 
and the feed 0.013 in. I'he second cut 
removes anotlier ' h in. of metal and brings 
the piece to within 8.0 mm. of final size. The 
feed remains at 0.013 in. for the second 
roughing cut, but the work speed is increased 
to 45 r.p.m. "I'otal time for the operation 
ami)unts to 170 min. High-speed steel tools 
are satisfactory for this operation. They are 
ground to special gages because the tools 
actually lie above center and must be ground 
to cut at the center of the Avork. 

In Operation 4, tfie mu/zle end of the bar- 
rel is turned to 83 mm. diameter in an engine 
lathe, to fit the bushing In the IVatt & Wliit- 
ney duplex deep-hole drilling machine. A 
stcadyrest spot is also turned at the center for 
subsequent use on the deep drill. 

For deep-hole drilling, Operation 5, the 
work is indicated :ind securely chucked at 
the breech end, the central turned spot is 
supported by a steadyrest and the muzzle entl 
ills snugly into a free-running bushing that is 
slightly tapered internally. The special l^ratt 
& Whitney single-lip drill bit is keyed and 
pinneil to (he bar which does not rotate, hut 
which is fed through the nurz/le hushing and 
into the work at 0.1)011 in. feed per revolu- 
tion. Work speed is 142 r.p.m. Sulphur-base 
oil is fed through the hollfiw' bar and drill 
hit at a pressure of 175 11). per sq. in. to 
clear out the ehi])S. I'lie drill hit is reground 
alter each barrel, being set up for that pur- 
pose in a home-made fixture, Avith a step cam 
ground to the form of the drill-bit contour. 

In a length of 8 ft. the hole is hound to 
deviate two or three thousandths from the 
barrel axis at the far end, and tlierefore no 
reliance is placed on the hole for further lo- 
cating purposes. Ficnce, the barrel is concil in 
Operations 6 and 7. For coning, tfic breech 
or the mu/zle end is chucked as the case may 
he, and the turned spot on the opf)ositc end is 
inserted in a stcadyrest. By means of four 
adjusting screws and an indicator, the run- 
out of the hole is set to zero all around the 
periphery. Tfie hole is then coned by means 
of the lathe’s compound rest. The piece is 
reversed and the operations are carried out 
on the opposite end. By this means, any error 
is throw'n to the outside of the piece, wdicre it 
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cun be eliminated in succeeding operations. 

To true up the external surfaces of the 
barrel, prior to boring the hole, two opera- 
tions must be performed. In Operation 8, 
the barrel is again placed in the Lo-Swing for 
semi-finish turning to within 3 mm. of final 
size. The same tools arc used as in the rough- 
ing operation, but the too] slides are set in 
to the new dimension. Stcadyrest spots are 
turned by means of the auxiliary tool slides 
and steadyrests prior to the semi-finish turn- 
ing ojicration. 

Three locating surfaces for the boring set- 
up arc machined on an engine lathe in Opera- 
tion 9. The muzzle end is turned to 80.11 
mm. diameter to fit the bushing in the boring 
machine, a central stcadyrest spot is turned, 
and the breech section is skimmed 3 in. from 
the breech-end shoulder to provide a test spot 
concentric with the hole. Checking and 
straightening follow in Operation 10. 
Usually barrels require no straightening be- 
cause of the care taken in setting up and 
machining during prior operations. 

Tvery effort must be made to bore out the 
drilled hole in a manner that will assure mini- 
mum eccentricity, a high finish and little if 
any deviation relative to the axis in a distance 
of approximately 8 ft. Pilot boring was first 
tried. A pilot liolc was bored to a depth of 
approximately 4 in., the wood-packed boring 
tool inserted and the complete hole bored. 
If the pilot boring was not chucked dead true 
(an operation requiring a skilled operator), 
the hole at the opposite end might he 0.010 in. 
off center. Once pilot boring was done, the 
boring tool could not correct misalignment. 
Besides, the wood packs w^cre subject to un- 
even wear from running in an eccentric hole, 
thus contributing to further misalignment of 
the hole at the opposite end. 

To overcome these conditions, the long 
wood-packed boring tool now^ runs in an ex- 
tended pilot bushing which holds the tool in 
correct alignment while it cuts its own start. 
The bushing LD. accommodates wood packs 
0.003 in. larger in diameter than the 1.550 
in. hole being bored. After the single-point 
cutting tool enters the hole, the over-size 
packs are shaved down to the hole size by 
running against the sharp edge of the newly 


cut hole. With the hole started correctly 
and the wood pack5 fitting the hole accurately, 
boring should be nearly dead true unless hard 
spots are encountered or the wood packs 
wear non-uniformly. Thus, the opposite end 
of the hole ordinarily comes true with the 
part axis within 0.002—0.003 in. 

The feed per revolution is extremely small, 
since the work speed is 142 r.p.m. and the 
boring-bar feed (hydraulic) is set at in. 
per min. The tool now used cuts on an ex- 
tremely small radius, but may be superseded 
with a Davis-type arrangement. Total boring 
time averages about 3 Vj hours, floor-to-floor, 
some 20 min. being needed for set-up. 

A second coning of the muzzle and breech 
ends of the barrel, Operations 12 and 13, 
throws any eccentricity remaining between 
the bore and O.D. surfaces to the outside of 
the barrel. 

To speed up the finish-turning process, the 
parallel section adjacent to the breech is 
turned on one engine lathe, Operation 14, and 
the taper section is machined on a second en- 
gine lathe, Operation 15. In both set-ups it is 
required to finish turn the barrel to 0.5 mm. 
of final size, thus leaving about 0.020 in. for 
grinding. If necessary, the barrel is straight- 
ened during the checking process carried out 
in Operation 16. Only one barrel has been 
straightened so far. 

Approximately 0.025 in. are removed 
from the bore by the honing process, which 
starts with the diameter of 1.550 in. and ends 
up with a 40-mm. hole, 0.01 mm. -0.00. 
This operation is carried out on a horizontal 
Barnes machine. If the barrel becomes too 
warm it is done in two stages; that is, all but 
the final couple of thousandths are removed 
and the barrel is set aside to cool thoroughly. 
The second honing brings the barrel to final 
dimension, and is easily done when necessary 
because setup time Is not important. Total 
floor-to-floor time amounts to 2)4 hours. 
The honing tool is fitted with No. 38320 
stones, I grade, and the stones last for ap- 
proximately three barrels. 

The parallel section and the taper are 
ground to size (0.020 in. being removed) in 
Operation 18. Grinding is a faster process 
than attempting to finish-turn to size, and 
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Outline of chamber m Bofor santi-aircraft gun 
Tapers B, C and D are rough bored m one set-up. 
Taper D is finish bored with the tangent bar. Taper 
reamers are used after finish boring to cut taper A 
m order to blend taper B with the honed bore and 
to finish tapers B and C 


Prior to boring, test spots and locating surfaces are 
turned on the semi-finish turned barrel in order to 
set up the hole so that it runs dead true at each end 


INTERMEDIATE OPERATIONS 
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besides the resulting surface is free of tool 
marks that might promote cracks during fir- 
ing. It is essential to grind the parallel sec- 
tion to 109.04 mm. diameter to fit the col- 
let in the milling fixture employed during op- 
erations on the breech face. 

The process of chambering is the most vital 
operation in the gun maker’s manual, but it 
Is also the slowest, and most difficult. Rea- 
sons : ( 1 ) the chamber must be dead true with 
the axis of the bore, (2) all tapers must be 
smoothly blended and a mirror finish is es- 
sential, (3) the chamber must show a 100 
per cent bearing with the master plug gage. 

The present chambering process involves 
three steps: (1) “rough boring” three tapers, 
a process that requires an average of two 
hours, (2) finish boring and reaming on a 
second lathe, a step that consumes six hours 
now but took longer while operators Avere 
being broken in, and (3) lapping with fine 
abrasix'c cloth on a third lathe, a process that 
is indeterminate in respect to time consumed. 
Three barrels may be lapped in Ha'c hours or 
one barrel may take three hours or longer. 

Rough boring the chamber. Operation 19, 
is done on a Bertram engine lathe modified in 
the ft)llowing manner: (1) a special tool 
block was fitted to the compouml rest and 
bored in place to receive the boring bar after 
the compound rest Avas doAvelcd to its slide 
anti the cross-slide was doweled to the car- 
riage, and (2) the taper bar on the taper at- 
tachment Avas removed in favor of a special 
cam bar inctjrporating the tapers. 

The muz/de end of the barrel is chucked 
on the straight-turned end section and indi- 
cated on the test spot, and the breech end 
of the hole is indicated dead true in a roller 
steadyrest. The indicator for the breech 
end has a long 1 :1 pivot bar that contacts the 
honed bore beyond the chambering depth. 

For finish boring, Operation 20, the rough- 
chambered barrel is transferred to a second 
Bertram lathe, which has a tangent bar at- 
tachment for guiding the finish-boring cutter. 
The tangent bar consists of a taper plug with 
a dovetail slot along one side for the tool- 
holder and a bronze bushing that supports the 
free end of the bar in the honed hole. The 
other end of the bar is rigidly supported in a 


heavy bracket that can be clamped securely 
to the machine ways. 

The first step in finish boring Is to secure an 
accurate set-up of the barrel so that its 
bore runs dead true. This is accomplished 
by indicating the test spot at the muzzle end 
and setting the bore dead true at the breech 
end by means of a tell-tale indicator reaching 
beyond the rough chamber. Second step is to 
position the tangent bar attachment so that 
its axis coincides with the hole axis, and so 
that the depth of insertion is a definite 
amount, d'hird step is to slide the dovetail 
toolholder containing a 5/16-ln. bit into the 
tangent-bar slot and connect the free end with 
a push rod fixed in the turret. After all ele- 
ments of the set-up arc completed, a labori- 
ous and exacting procedure, the long taper 
is finish bored ready lor lapping. Depth of 
boring is controlled by the turret indicator, 
which contacts the finished face of the tan- 
gent-bar bracket. I'mish boring removes 
0.0075 in. per side of hole. When tested with 
a plug gage, the long taper must show a 100 
per cent bearing and its surface must be free 
of rough tool marks and scratches. 

During reaming, the roughing reamer re- 
moves 0.005 in. from the two short tapers 
li and C, and tuts ta|)er ./ to remove the 
ridge betAxecn the honed hole and taper /f, 
as left by rough boring. iMiiishing reamers 
remove the final 0.002-0.0025 in. Reamed 
tapers must be free of tool marks and show' 
100 jier cent bearing wnth plug gages. 

British standard practice is used in check- 
ing the interior of the chamber. It consists of 
laying a thick strip of warmed gutta pcrcha 
upon a hardwood wedge, inserting the whole 
into the chamber and driving in a second 
W'edge, so that the gutta percha flows and 
makes an impression about 1 J/j in. on the arc 
by the full length of the chamber. Every tool 
mark and the condition of the blend or lack 
of it at taper junctions is clearly revealed on 
the gutta percha. This convenient test shows 
the operator wdiat condition must be cor- 
rected prior to lapping. 

For lapping the chamber. Operation 21, 
the barrel is transferred to a third engine 
lathe. Lapping is done with strips of abrasive 
cloth fixed to a hardw^ood stick approxi- 
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mdtcly 4 ft. lon^. 4'hc stick is tulcrumed in 
the turret and the free end is weighted to 
apply light pressure to the lapping eiuJ. Gutta- 
percha impressions of the chamber are made 
periodically to check the degree of polish 
imparted by the lapping action. I'he final 
impression must be (rec of all tool marks and 
the tapers must blend smoothly. 

Several riperations are required upon the 
exterior of the breech 4'hcse arc combined 
on an engine lathe in Operation 22. The work 
involves turning the breech end to final diam- 
eter, facing the shoulder to length, grooving, 
peening a brass ring in the groove, turning 
the ring, and parting-off surplus metal from 
the breech face. Milling the buttress thread 
on the breech is done in Operation 2T 

KiHing is at present done with a single- 
point tool, but this method may be superseded 
by broaching. The barrel is set up in a T.c 
Blond rifling machine, which is provided with 
a fixture for cutting the long helical groove 
in the rifling bar. T his operation is done ini- 
tially when setting up the machine to a given 
rifling twist and need not be repeated until a 
new bar is required. 

rile rifling tool is of the draw -cut type and 


IS fastened to the rifling bar. A draw rod 
passes through tool and bar and is connected 
to a geared feed wheel. When the rifling tool 
is pushed through the barrel, the draw rod 
collapses the toolbit below the rifling-tool 
O.D. in order to prevent scratching the bore. 
After indexing to the next cut and just as 
the draw cut begins, the toolbit is raised out 
to the set cutting depth by the action of the 
draw rod. The feed can be increased in small 
increments because a 3 in. graduated sector 
on the feed wheel represents 0.001 in. 

Rifling is a time-consuming process be- 
cause of the number of cuts involved. Six- 
teen grooves 0.022 in. deep must be machined 
around the periphery of the bore, but each 
cut amounts to not more than 0.0015 in. for 
the first 0.020 in. in depth. Previously, more 
shallow cuts were raken. Since the rifling is 
0.022 in. deep, several finishing passes are 
required after the roughing cuts have reached 
the 0.020 in. depth. One part of lartl oil to 
four parts of kerosene is used as a cutting 
compound. A brush fixed to the end ol the 
rifling tool acts to clear stray chips. 

Before the end face of the breecli can be 
milled, it is necessary to set up the barrel 
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Six milling operations are performed upon the breech 
face in correct relationship to the datum line. The 
barrel is set up in a Kearney & Trecker vertical miller 
equipped with a special power-operated and swivel- 
ing fixture. Here the operator is milling the extractor 
slots, which must be accurate, or else the extractor 
fingers will fail in high-speed firing of the gun 
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upon a surface plate and indicate the center- 
line at each end within 0.001 in. The center- 
line is indicated in relationship to a cross slot 
milled in the breech end-face during thread 
milling, and a special thread gage is applied 
to scribe a datum line in relation to the start 
of the milled thread. Milling and datum 
lines are marked in Operation 24. 

Six cuts involving angular slots and a cam 
face must be milled in one set-up to assure 
accurate relationships. A Kearney & Trecker 
vertical miller fitted with a special pivoted 
power-driven fixture is chosen for this pur- 
pose, which is known as Operation 25. The 
barrel is held on the ground parallel section 
by the fixture collet and the outer end is raised 
to the horizontal centerline by means of a 
tapered bushing resting on a special stand. 
A steadyrest is also applied to hold the center. 

All milling operations arc performed in 
correct angular relationship to the datum 
line. The barrel is rotated by means of a 
graduated collar and two central locating 
slots are milled. One of these is 12 mm. 
wide and at a certain angle to the breech 
face, the fixture being pivoted to the correct 
angle with respect to the machine bed. The 


second slot is milled at a steeper angle, and is 
wider. After these cuts, the piece is rotated 
180 deg., and the extractor slots are milled. 
These arc spaced a definite distance above 
and below the horizontal centerline ol the 
piece in the established position. Part of 
each extractor slot is at right angles to the 
bore, and the remainder at an angle. 

The milled earn face around the periphery 
of the breech end is obtained by rotary power 
feed of the fixture head through a telescopic 
drive from the low-lead gearbox. As a final 
operation, a slight taper is milled around the 
breech behind the thread. 

Relatively minor operations are needed to 
complete the barrel. Interruptions in the 
thread arc shaped in Operation 27. hive 
operations are combined on an engine lathe, 
being grouped in Operation 2S. Phesc con- 
sist ol turning center steps, cutting the center 
thread, turning and threading the inuz/le end 
for the flame guard and parting off excess 
stock on the mu//le. l^ive fitting, sub-assem- 
bly, drilling, parkeri/ing ami final assembly 
operations bring the grand total of opera- 
tions upon the barrel to thirty-three. Barrels 
are shipped elsewhere lor proof testing. 
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Minor fitting operations are necessary upon the 
breech before final assembly 
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siNC K 19.^6, a Canadian plant has been mak- 
ing shell for the British Government, first on 
an experimental basis and now in mass pro- 
duction. One of the shell currently produced 
is the d.7-in. hi^h-cxplosive type, fn many 
ways this shell is similar to the American 
75-mm. hi^h-explosivc motlel, exce[)t that the 
base is thicker in order to permit machining 
a recess f(jr the baseplate cover. Forging is 
of interest now that United States plants are 
setting up to produce artillery ammunition, 
because the method employed is a proved 
proposition, as indicated by a net production 
of 1(H) shell forgings per hour per forg- 
ing unit. 

d he Stewart-I Joyd shell-forging process is 
a two-step method that involves: (1) produc- 
ing the “bottle” by piercing a square billet, 
and (2) finishing the shell forging by draw- 
ing the bottle to correct diarneler in rolls. 
Several a^ivantages are obtained by doing the 
work in two stages : ( I ) the hole is accuratelv 
centered in the shell, and internal diameter 
and finish are such that no machining need be 
done, (2) the base thickness is held to 2.0 in. 
in both operations, which is essential for later 
machining, (3) there is minimum scrap loss 
in trimming, (4) loss from imperfect forg- 
ings is practically nil, and (5) piercing punches 
and drawing mandrels give maximum service 
between dressings. 

Shell steel is purchased in the form of 3;J 
in. square bars with the edges beveled to lit 
the pot in the piercing die. These beveled 
edges also provide a four-point bearing of 
the billet against the wall of the die pot, so 
that the blank can not get out of center with 
the piercing punch. The punch merely opens 
the material out to fill the die-pot cavity. The 
steel analysis must conform with the British 
War Department’s specification for a material 
that requires no heat-treating and will frag- 
ment properly upon bursting. In general, the 
material analyzes at 0.52 carbon and 0.80 
manganese and possesses a yield point of 
44,000 lb. per sq. in. 

Bars are hot sawn at the steel mill to an 


exact number of multiples of the desired 9^^ 
in. billet length, plus cutting-off allowance, 
d fie maximum length handled in the special 
oxy-acetylene cutting-off machine is 100^ in., 
vhich provides ten billets. But shorter lengths 
are accepted from the mills, providing they 
are cut to exact length for a definite number 
of pieces. 

Bars are laid side by side upon the roller 
bed of the cutting table. They are gaged for 
length by the front gage bar, which parallels 
the structural steel track upon which the 
oxy-acctylenc automatic cutting-off machine 
travels. Bars are also aligned against side 
rolls along one edge of the table. By the use 
of two gages, the bars are cut off dead square, 
which is essential in order to ha\e the billet 
stand properly upon the piercing-die seat. 

Two men operate each oxy-acetylene cut- 
ting-off machine. After the table is loaded and 
the cut begun, one operator precedes the ma- 
chine witfi a hand torch to heat the beveled 
joints between bars. 1 his is necessary to se- 
cure satisfactory operation ol the automatiL 
cutting-off flame without using special means 
to compensate for the notched effect in the 
work. File other operator stacks the cut bil- 
lets, removes Hash and stamps the identifica- 
tion. Production amounts to 54 billets per 
hour per machine, two units being necessary 
to keep step with each forging set-up. 

Billets are transferred to a rotary furnace, 
where they arc placed on end in three concen- 
tric rows around the perimeter of the rotat- 
ing ring that forms the hearth. Maximum 
allowable thermal head is 2192 F., and the 
billet temperature at discharge is approxi- 
mately 2,080 F. There are three heat zones 
in the furnaces : heating, soaking and unload- 
ing. All zones have temperature accurately 
controlled by indicating and controlling pyrom- 
eters. Full arch construction is used in the 
furnace, with burners firing across the work 
rows from both sides and vented at the hearth 
level, with the vents carried up within the 
inner and outer walls. Between the loading 
and unloading doors there is an arch with 
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The forging for the British 
3.7-in. shell differs from 
American high - explosive 
types chiefly in the thicker 
base, which provides metal 
for machining a recess and 
a riveting edge for the base- 
plate cover. American prac- 
tice calls for a cover spot- 
welded to a thinner base 


A centralized hole is assured by the "inverted" piercing 
method. Upon the down stroke, the die pot first engulfs the 
billet and the locating pad before striking the piston-sup- 
ported pressure pad. As the pressure pad recedes, the die 
pot forces the billet over the stationary piercing punch, 
which IS piloted by the locating pad 






clcmaiiL'c bcneatli to allow billets standing on 
end to pass under. At tbe right of the un- 
loading door there is a burner directing hot 
gases below tbe dividing arch to prevent newly 
charged billets from cooling the soaking /.one. 

Weight of each billet is 39 lb. Thus, with 
a net production of 100 billets per hour, 3,900 
lb. of material are heated, although the fur- 
nace has a rated capacity of 5,000 lb. per hour. 
Consumption of 540 B.t.u. amounts to 338 
cu. ft. of gas per 100 lb. of steel. 

Three men are required to handle cold and 
hot billets. One man loads tbe furnace. A 
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A hand torch is used to preheat the billet steel 
ahead of the automatic machine, because the 
notched effect between bars would otherwise 
affect the efficiency of cutting off 


liclpcr removes the lieiited billet from tlie 
furnace and drops the piece upon a [pallet. A 
second helper scrapes scale from the billet. 
Ju)ot-operatetl air calves are conveniently 
placed to contiad (he opening and closing of 
tJie loading and unloading doors of the 
furnace. 

A vertical d5U-ton lour-column hydraulic 
press is employed lor tlie piercing operation. 
Vertical die space is in.; maximum stroke, 
30 in., and right to left distance between 
columns, 26 in. Hydraulic line pressure is 
maintained at 1,700 lb. per sq. in. This pres- 
sure, plus a 3-in. valve upon the press itself, 
assures an ample supply of Huit] at correct 
pressure to the cylinders which operate the 
upper and lower dies, respectively. 

ddie upper die consists of aji outer steel 
casting recessed inteinally for water-cooling 
the die pot. A floating stripper bar, moved by 
two side rods during the upstroke, causes a 


plunger to extract (lie forging from the die 
pot, from which |>oint the pierced bottle drops 
to the locating pad for removal to the drawling 
press. 

The bottom die consists of a hydraulic cyl- 
inder with the piston supporting four ju'essure 
pins. A cii'cular pressure pad is inountetl on 
top of the pins and carries a four-pronged lo- 
cating pad. The pad is a sliding fit in the die 
pot, and also serves to guide the stationary 
piercing punch, w'hieh is threaded and seated 
in the cylinder liead. Idius, the billet is ac- 
curately located in the die pot by its beveled 
edges, and the fiiercing punch is guided by the 
locating pad which has entered the ilie pot. 
Idirough this arrangement, the hole must 
come central in the forging. I'he concentricity 
maintained in piercing is extremely close, be- 
cause the subseejuent drawing operation re- 
flects any inaccuracy which might occur if 
means were not provided for its prevention. 

In operation, the billet is placed on the 
piercing-die seat, or locating pad. A proprie- 
tar\ oil is a|)plied to the punch prior to the 
dow n stroke, altfiough a mixture consisting of 
one pari of graphite to five parts of (]uenching 
oil has been used as a lubricant. When the 
press is tripped, the upper die comes down 
and the billet is engulfed in (he die pot. C’on- 
tiiuied travel of the upper die causes the pres- 
sure pad and pins to recede, altlujugh constant 
pressure is maintained in the lower cylirulei. 
L^pon the upstroke, the pressure pins and pad 
follow the upper die to strip the shell bottle 
from the i)iercing ])unch. Mention has been 
made ol the means employed for removal ol 
the lorging from the die pot. 

J'hree men are required (o run the jiiercing 
press. ()ne man operates the controls, a 
helper places the billet in the lIIcs, and a sec- 
ond helper remova's the fcjrging anil places it 
in a small gas-lired furnace for reheating. I he 
furnace holds twai shell. Reheating makes the 
material more ))lastic and thereby eases the 
strain on the drawing rolls used in the second 
operation. 

Shell forgings can be jiroduced theoretically 
at the rate of four per minute by this set-up, 
but adequate time must be allowaal for the 
piercing punch to cool, for changing the [)ierc- 
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ing punch ni die pf)t when scoi cd, anti to allow 
the men to rest or change places with fiesh 
operators It must be icrncmbercd that these 
men are pulling 1,900 lb of steel pci hour out 
of a furnace or lilting it from the floor into 
the dies. Besides they must ctintend with heat 
and the long woik week brought about by war 
conditions 

One of the most impoitant factors limiting 
the speed of shell production is the dangei 
of drawing the temper of the piercing punch 
if allowed to remain too long in contact wnth 
steel at neaily 2,080 I or if insufficient time 
IS given the punch to cool Once the tempci 
is drawn, the punch galls oi scores and thereby 
affects the mteinal finish of the shell 

In the set-up desciibcd, the machine cych 
tci|uires 8 sec, during which the piercing 


Naturally, a gieat deal of experimentation 
has been done and is being continued with 
materials foi piercing punches A hot die steel 
that has given as good service as any mateiial 
tiled to date has the following composition 
0 10 carbon, 0 10 manganese, 110 tungsten, 
^2^5 chromium and 0 40 vanadium Heat- 
tieatment consists of - annealing at 1550 h 
foi two houis pci inch of thickness and cool- 
ing slowly in the furnace; preheating slowly to 
1200 F. for two hours, then to 1500 I foi 
hfteen minutes, i ernovc and cool in still an 
lernpciing is pcrfoimcd as follows hrst 
diaw in salt hath at MOO— 1 HO h for two 
to three houis and cool to 100 I , second 
draw, 1150—1200 1 foi two houis and cool 
in still air Haidncss obtained is 10—12 
Rockwell C 
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puncli IS 111 contact with the mctil foi pci haps 
4 see Upon completion of the upstioke, an 
auxilniiv water ]ct is ipplicd to tiu punch in 
addition to the watci tliat flows thiough num 
nous small vents in the picssuie pid Cii- 
cLilating uatci sin rounds the uppci die linei, 
and flows continually J he hot metal p.iits 
ai e cooled so that they barely gcnei ite steam 
1 ven so, satisfictoi) punch service between 
dicssings amounts to only about 100 shell 
rinee dicssings pei punch afford the tool a 
lilc of about 100-400 foi gings Punch 
changes i ecjuire tiorn five to ten minutes, and 
arc made piactically once in c\ery hour 1 he 
loss of time incidental to hot foiging opcia- 
tions of this natine plus the exacting lequne- 
ments for aecin acy i educe the theoietieal 
maximum output 


Iwo pin posts lie ficcomplishcd dining 
picicing (1) the sejuai c billet is opened out 
to a diametci slightly in excess of the di.igonal 
distincc acioss tfic billet, and (2) the bottom 
IS taper id to pi ornote chawing the bottle to 
the diamctci and length elesned m the feng- 
mg J he drawing opeiation on the 1 7-in 
shell ln^ol^ts loading the bottle upon a man- 
drel that fits the pieieed hole, and pushing the 
pieee tlnough five sets of i educing lolls J his 
operation is peiloimed on a 'ih-ton hoiizontal 
hydiaulic piess, which has a maximum sti oke 

of 75 in. 

The pieiecd billet is laid in a V-block in 
front of the i oil housings, and a conti ol valve 
IS tupped to advance the mandrel I his tool 
IS apju oxn7iatelv 0 010 in smaller in diame- 
ter than the ]uereing punch, bccausi tlie billet 
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Spare roll housings and redressed rolls are kept in the tool room. 
Maintenance of the bronze roll bushings Is the chief problem 



Rolls ordinarily last for 25,000 shell before redressing. The greatest reduction is done in the first three 
stages, and consequently the finishing rolls can be reclaimed for the "breakdown" stages 


M A I. A 

temperature has dropped somewhat. After 
the mandrel bottoms in the shell cavity, it car- 
ries the piece through the five sets of reducing 
rolls ul constant speed. Upon emery;cncc from 
the last set of rolls, the stroke is automatically 
arrested and two spring-actuated strippers 
drop against the mandrel behind the open end 
of the forging. When the return stroke takes 
place autf)matically, the shell is stripped from 
the mandrel and drops into an apron, whence 
it is removed for stamping and transfer to a 
sand bed for cooling. 

By reducing the shell bottle In a sufficient 
number of stages (five In the case of the 
.'^.7-in. shell) the thickness of the shell base is 
not disturbeti. hAperience shows that by start- 
ing with a propel ly centered pierced hole, the 
concentricity of the internal and external di- 
ameters is not altered in the drawing opera- 
tion. 

Kach steel roll housing incorporates three 
radially arranged rollers, which are mounted 
in bron/e bushings. Rollers may or may not 
be integral with their arbors, but tliey are not 
permitted to Boat. Alignment of housings in 
respect to each otlier is attained by clamping 
them u[)on round guiilc bars in the machine. 


Rollers are produced from heat-treated 
steel with the following analysis: 0.55 carbon, 
0.55 manganese, 0.75 chromium, 1.60 nickel, 
and 0.75 molybdenum. One set of rolls will 
produce 25,000 pieces. Journal bushings re- 
quire more maintenance than rolls, hence 
spare roll housings arc kept in the toolroom. 
Incidentally, draw rings have been tried for 
shell forging operations, but do not give as 
long life as rollers. 

The finishing mandrel, or tip, is not put to 
the se\ ere service encountered by the piercing 
punch, and hence has a life of about 1,500 
shell between dressings, riie mandrel is made 
of the same material as the piercing punch anil 
is heat-treated in the same way. Proper lubri- 
cation and cooling are important. Prior to 
the forward stroke of the mandrel, it is 
swabbed with a mixture of one part graphite 
to five parts quenching oil. Upon completion 
of the return stroke, a ring water jet and a 
hose in the hands of the operator reduce the 
temperature of the mandrel so tliat it barely 
generates steam. The hot forgings arc closely 
stacked on end in a sand bed so that they do 
not dissipate heat too rapidly, and hence prac- 
tically normalize themselves. 


Nosing is done hot after rough turn- 
ing the O.D, contour and facing the 
ends. Only the nose of the shell Is 
heated to 1030 F. in a porthole-type 
gas-fired box furnace before nosing 
in a I 15-ton single-acting four col- 
umn hydraulic press 
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The Dominion Arsenal steps into the breach as a quick 
source of ammunition while other facilities are building 



The first drawing operation on the cartridge case is done In a vertical press. The 
brass cups which have already been formed from sheet stock are carried Into 
the macnine by means of an automatic dial feed driven by the belt at the left 


Canada’s aksi.nals, like those of the Uniteii 
States, are designed to keep the art of muni- 
tions making alive during times of peace. As 
in the case of other countries, Canadian ap- 
propriations for national defense reached a 
low ebb during the pacific 20’s and during the 
first years of the depression when economy 
was the watchword and governmental ex- 
penditures were cut to the bone. It is said 
that during this period one member of the 
Canadian Parliament proposed that the year’s 
expenditure for defense items be limited to 
‘t^l. Such drastic curtailment of course was 
never approved, but the mere fact that it was 
seriously considered reflects the extreme re- 


luctance to contribute to the military estab- 
lishments that existed only a lew yeais ago. 

The Dominion Arsenal totlay aflords an 
interesting contrast between the old and the 
new. Many of the metlKJcls and much ot the 
eejuipment antedate the World War and some 
of it goes back to the close of the last century ; 
by way of contrast there are modern hydraulic 
presses, three up-to-date continuous annealing 
furnaces and the latest toolroom cc|uipment 

The proilucts of Dominion Arsenal are 
small arms ammunition and cartridge cases 
for artillery ammunition ranging up to the 18 
and 25 lb. shell sizes. During the World War 
the arsenal served chiefly as a pilot plant lend- 
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in^ its experience and personnel to instruct 
other manufacturers in correct tooling and 
processing. Today the Dominion Arsenal 
again fills this function and in addition has 
gone into the mass production of ammunitif)n. 
It has jumped quickly into the breach to create 
a source of supply of these highly important 
armament items while larger facilities are 
in the process of construction. 

Raw materials — copper, lead, nickel and 
zinc — arc brought into the arsenal in the form 
of pig metal. The arsenal docs its own melt- 
ing, casting, rolling, and annealing to produce 
the sheets and strips used to fabricate its 
products. Cartridge cases are made from 
standard cartridge brass. Bullets consist of 
cupro-nickel jackets filled with aluminum 
points and lead slugs. 1 he aluminum is pur- 
chased as wire but the lead is melted and ex- 
truded into wire before being upset into slugs 
at the arsenal. Detonating caps are made of 
copper containing a small percentage of /inc. 

The small arms cartridge made at the 
Dominion Arsenal is the standard British 
.303 which serves for the Mnfield rifle and the 
light Bren machine gun. Needless to say, a 
higli degree of precision is required for ma- 
chine gun cartridges. A Spitfire plane may 
have eight machine guns in the leading edge 


of the wings all inaccessible to the plane’s 
crew. Ammunition that invites the slightest 
risk of a jammed gun cannot be tolerated. 

Because of the need for quick expansion of 
output, little has been done in the way of ex- 
perimentation or the adoption of radically 
new methods of manuiacture at the Domin- 
ion Arsenal. It was felt that single operation 
machines of the type that had already stood 
the test of high production service waiuhl 
cause fewer delays than the more complex 
multiple operation designs. Where additional 
equipment has been added, the operating prin- 
ciples of the older machines are followed. 

In the event of a breakdown on the single 
operation machine only one unit of a battery 
IS affected causing a minimum disruption of 
production. Ihe hand leeding required is 
done by boys below military age, most of 
them sixteen to eighteen years old. 

Blanks ior the cartridge cases are punched 
from the rolled brass strips. These are then 
cupped and given a series of four draws with 
an annealing and a ])ickling operation after 
each of the first tlirce. At present this work 
is done in batch type furnaces and tanks but 
a continuous washing, annealing and pickling 
machine is now being installed for the .303 
cartridge cases. After the third draw the 





cases are trimmed to length; after the fourtfi 
draw they are taperetl in two steps, indented 
for the detonating cap, headed and piercetl. 
'J'hc cases arc then serni-anncalcd, that is, 
they are passed through a series of gas flames 
which lieats the tapered ends leaving the 
low'er part ctjol ^A■hile the work is being car- 
ried by means of a continuous dial feed. A 
thorough w'ashing, rinsing and drying by 
tumbling in sawdust makes the cases ready 
for Idling. 

Bullets are given three draws and twT) 
pointing operations. Because of their shorter 
length and the difference in the material, an- 
nealing is not retjuired. d'hc bullet shells are 
then Idleil by hand, first whth the aluminum 
points, then with the lead slugs. The Ailing 
is driven home on a horizontal press and se- 
cured in place by means of tw’o crimping oper- 
ations on a similar kind of machine. The bul- 
lets then go through the “canneleuring” oper- 
ation in which an annular groove is rolled 
near the blunt eiui. J'his groove is used in 
their assenibly to the cartridge cases. 7'he 
bullets are then rectified, or brought to tficir 
final size, in another horizontal press. 

A new automatic machine, ruiw in the proc- 
ess of installation, wall complete detonating 
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caps in one set-up. 

Cases for artillery ammunition are made 
in a modern building next to the small arms 





ammunition plant. To this building an addi- 
tional story has been built tor the toolroom 
and a new wing has been added to house two 
modern continuous annealing furnaces. Both 
these furnaces are gas-tired; one is used for 
the low temperature final anneal and the 
other for the high temperature anneals. 

New hydraulic presses have been acquired 
for the production of artillery shell cases 
which at present consist principally of the 18 
and 25 lb. si/es. The cases are given six 
draws with annealing and pickling operations 
following the first five, trickling is now done 
by hand in batch-type wooden tanks. After 
being dipped in the acid and in a rinsing tank, 
the cases are dried in sawdust and blown out 
by hand, using an air hose. Mechanical han- 
dling methods are soon to be installed. 

After drawing, the cases are indented and 


The heading of arfillery cartridge cases is done 
in this 1600-ton hydraulic press. After the head 
has been formed in the die, the stripper is swung 
into place and a second stroke releases the work 


Modernization of the Dominion Arsenal is under 
way as exemplified by this conveyor type fur- 
nace now under construction. This unit is gas 
fired and will be used to anneal artillery cart- 
ridge cases between draws 





ABOVE Inspection is all important where the 
precision of the product is a matter of life or 
death. This group is at work on the artillery shell 
primer and uses limit gages for a 100 per cent 
check-up of all dimensions 


B E L O This turret lathe is one of the many 
new machines installed in Dominion Arsenal's 
modern toolroom. Production equipment like this 
is used because of the large number of punches 
and dies needed for shell work 




headed. I'liese steps are also pcrlorrned in 
hcav^y liydraiilie presses. The primer seat is 
machined in a standard turret lathe which cuts 
the thread and takes a lacing cut on the base. 
The cases are then trimmed to leni^th on an 
arbor prior to the final low^ temperature 
anneal. 

Inspection of ammunition is not done at 
the manufacturing arsenal but at Ordnance 
headquarters. Howc\er, process inspection 
is rigid because of the close limits demanded 
in ammunition of this kind. The arsenal ex- 
erts close shop control including Irequent pre- 
liminary inspections to insure that these 
standards are met. 

A walk through Dominion ArsenaTs mod- 
ern toolroom brings to light nameplates bear- 
ing the names cif most prominent manufac- 
turers in the Onitud vStates with a few' British 
and Canadian mailc machines. Standard types 
are used throughout. In its position on the 
third floor of the new building the toolroom 
has plenty of air, light and wmrking space. 
The grinding machines are segregated in a 


glass-inclosed space to keep the grit away 
from the other machines, thus protecting 
their precision. 

The chief distinction between this and the 
usual toolroom is the large percentage of its 
work which is done on a quantity production 
basis. Where cartridges and cases are made 
in millions, punclies and dies must be made in 
hunilreds. Hence it Is essential to maintain 
toolroom standards of accuracy on what 
amounts to mass production manufacture, 
rhe high quality of the equipment installed 
greatly facilitates this objective. 

The rejuvenation of the Dominion Arsenal 
and its fifty-fold step-up to mass production 
operation is only a single instance of Can- 
ada’s contribution to the current w^ar. In a 
lew months certain railroad shops wall have 
been converted into a modern munitions plant. 
The scope of (Operations at Ordnance Head- 
quarters is now being enlarged. Meamvhile 
the old Dominion Arsenal fills immediate 
needs by turning out millions of cartridges for 
the defense of the Kmpire. 



For precision work on cartridge dies, this modern internal grinding machine 
has been Installed in the Arsenal toolroom. This machine Is said to be the first 
of Its kind to be used in Canada's program for stepping up munitions output 
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TIME DATA SHEET NO 25 

Sensitive Driii Press Operatiens-I 

part A1 lowed time for each PIFCr IN JJC 

Cast iron malleable non cold rolkd steel hot rolled steel When a jir holding more than one piece is used allow the 

cost steel brass, bronze copptr alloys fiber micarta asbestos constant k>r the first piece and 0 (KK)2 hi for each additional 
slate and marble materials piece The sum of the time \ alucs loi those operations which 

arc performed onh once for all the pieces must be divided 
OPERATION the total numbLr ol pieces in the )ig 
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( onstant 

0 00 

0 fK)28 

0 0051 

0 (X)87 

WORK SIATION 

Ml 

0 0013 

0 0013 

0 0018 

0 0022 
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0 (X)l 1 

0 (X)l 1 

0 0014 

0 00 lb 

Nos 2 and 

3 sensitive drill presses in the 1 ast Pittsburgh 
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0 1X)03 

0 0003 
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0 (X)03 

Works ol the Westinghouse 1 leetne and Kldnulacturing 
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0 0002 
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e ompany 
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0 0005 
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0 0011 

0 0014 
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1 able 1 

I able 1 

lahie 1 

1 able 1 

C 1 ASSinC ATION OF PARTS 

1 1 

0 0007 

f) 0007 

0 001b 

0 0023 



\ , 

0 (K)1S 

0 (KJ18 

0 fK)l8 

0 0018 
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W 1 
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0 (X)54 
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0 0013 

0 (Mill 

All OWED TIME 1 OR SET UP 
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0 00 It) 

0 0010 

0 0010 
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0 0008 

0 0008 

0 0008 

0 0008 

St anelijrd 1 louis — Ai 4- /U -j” 0 ()l)37C i “h 0()DT/Ti -|- [ i 

D 

0 0030 

0 0030 

0 0030 

0 0030 

+ 0 0173/ , 4 

0 0275(m + 0 0003//, + 0 0224/i 

h 

0 0020 

0 0020 

0 0020 

0 0020 

W here Ai = 

0 244 hr Ini a No 2 machine 

f 

0 0010 

0 0010 

0 0010 

0 0010 

A, - 

0 282 hr loi a No 3 machine 

(/ 

0 0008 

0 0008 

0 0tX)8 

0 0008 

/h - 

0 030 hr for each No 2 spindle drilling reaming 

// 

0 0047 

0 0047 

0 0f)47 

0 0047 


eoemterhoi ing or eountcrsinl mg 






Ih = 

0 037 hr lor each No 3 spindle drilling icaming 

t vuel m lehming time all 

ow mees Inmi 

1 ables ■) tn 12 me 

lusive 1 


counterboi ing or eountcrsinl ing 

Where Constant Ml 

owanet lor handling time 


C 1 - 

Numher ol eiKilanl lines used 

V7, 
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of moves to spmdk or from spmdle to 

o. - 

Numhci ol Jigs Ol vises used 


spindle 



1 , - 

0 040 hr loi e ich No 2 spmdle lapping 

\, 

= Number 

ol moves Irom 

hole tu hole 


1 , = 

0 047 hr loi each No 3 spmdle tapping 

K 

= Number 

ol holes tapped 


/ 1 = 

Numher ol tapping collars put on ind t il cn i>ll 

/ 

— Number 

of holes count el sunk or E')uiied 


C/1 = 

Number ol speed reducing pulle}).s put on and 

/. 

— Number 

ol times iig IS 

turned part wav 

i)v er 


lemov ed 

Rx 

— Numhei 

ol piex.es drilled per cleaning ol 
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Number ol stops set loi blind holes 
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ol times )ig IS 

rurntJ nver eomplcnlv 

/. - 
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ind itmoved (Conf wed oi 7 r^Dafa SFee/ Nt 26 ) 


All OWED TIME EOR EACH PIECE 

I Eich piLCL time IS found b\ taking the sum ol tht ncccssaiv 
operations ton ing undci one ol the hcidings m the lollowing 
i ibulations I he itgulai lormula cvpiLssion has hiLii omitted 
lor simplicit> KclLrcnccs are made to the following t ihks in 
determining each piece allowances 
1 able No 1 1 1 me to clean )ig 

1 able No f ime to drill brass 

I ihk No 3 lime to drill east iron malleable iri»n eopper 

OI bronze 

fable No 4 — lime to drill eold rolkd or hot lolkd steel 
1 able No 1 ime to drill east steel or axle steel 

I ablt No l'» I ime tot ip brass east iron eoppei or iiirualed 

steel 

r able No 7 1 ime to lap bron-’e m likable nun cold nrlled 

steel or east stuel 

Table No S Time to drill and tap biass east iron eoppei 
Ol anncikeJ steel 

1 able No lime to dull and lip hion^e malle ible iron 

et4d lolled steel oi cast steel 
1 able No 10 — I ime to ream metal 
1 ible No 11 \1iseellaneous values 

T able No I 2 Orill time per inch for v arious materials 


Note I he term "allowed time" used in these and 
following data represents the time required by 
any worker to perform a given unit of work, using 
average skill, showing average efifort, under aver- 
age conditions, with average consistency, allowing 
for fatigue, personal needs and unavoidable de- 
lays If the time uithtn which the uorker u 
expected to perjotm that uork All times arc 
given in deeimal hours Accurate conversions to 
minutes and seconds can be made by means of the 
following formulas Decimal hours X 
decimal minutes, decimal hours 3600 deci- 

mal seconds The data given represents standards 
developed for use at hast Pittsburgh Works of 
Westinghouse tlectnc A Manufacturing Company 
for conditions of work existing in that plant 
Lach allowance should be checked m the light of 
local conditions before being applied in any 
other plant 
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GRINDING STOCK FOR PARTS LIKE THESE 



It's quicker, easier and much cheaper to use 
Starrett Ground Flat Stock for special 
gages, templates, jig, fixture and machine 
parts, punch dies, etc. Made of high grade 
annealed tool steel cut lengthwise from the 
sheet and ground to within .001" in thick- 
ness, No. 495 Flat Stock is available in 18- 
inch lengths in a complete range of widths 


and thicknesses. Easily machined and heat 
treated. Each piece packed in individual 
envelope and marked for quick identifica- 
tion, Order a supply today. Write for special 
Ground Flat Stock Folder "C" and a 
handy reference wall chart. 

THE L. S. STARRETT CO. 

ATHOL MASSACHUSETTS ■ U. S. A. 


STARRETT 

GROUND FLAT STOCK 


AVAILABLE THROUGH ALL LEADING SUPPLY HOUSES 


AMERICAN MACHINIST REFERENCE BOOK SHEET 

TIME DATA SHEET NO 26 

Sensitive Driil Press Operations-ii 


Con/ nutd irom T me Daia 5/ tc/ Nl 25) 

\\ = Number of bhoiE liKanng 'vciews iighuncd nnJ 
rUcaseci 

W 1 Number ol pairi. ul short IrKuitirTg scrc.\ics tighl- 
Lncd and i el eased 

Xj = Number of long locating sL^c^vs tightened and 
and released 

>j = Number ol pairs of long lociting screws tight- 
ened and released 

-Ci ~ Number oi locating screw s light tried indielcistd 
with a wreneh 

’= Number of thumb scicws r r wing nuts tightened 
and released 

B — Number of hexagonal or si^cnrc nuts tightened 
and telcised with open end wrench 

C i — Number ol times )ig cover is opened ind closed 
when hinged 

D 2 — Number ol times )ig co ci is opined ind ilostd 
when not hingcxJ 

L 2 — Number of clamps put on iig 

1 2 ~ Number of bushings used 

Cj 2 — Numbci of diift pins used 

1 h ~ Numbei of loeating pins used 

ALLOWED TIMF EOR EACH PIICF IN VISE 

WFicn more than one piece is put in a vise allow the constant 
(or the first piece and 0 ()00'> hi for euh additional piece 
1 he sum of the times lot those operations which an performed 
only once for all the pieces must hi Ji\ idcd F''v the total number 
1 1 }Tie*ees in the vise 


AUov ance »Sm. of Part 


symbol 

Vtrv 

Small 

Small 

A^itfiia?! 

I 

ar^c 

C unstant 

0 0014 

0 00 

0 0018 

0 

0004 

Ml 

0 oon 

0 0013 

0 0018 

0 

0022 

Nl 

0 0011 

0 0011 

0 0014 

0 

001b 


0 0003 

0 0003 

0 0003 

0 

0003 


0 0002 

0 0002 

0 0002 

0 

0002 

Li 

0 0008 

0 0008 

0 0022 

0 

0034 

\/Ri 

0 0020 

0 0020 

0 0020 

0 

0020 

Pi 

0 0010 

0 0010 

0 0022 

0 

0040 

Qi 

0 0044 

0 0044 

0 0044 

0 

0044 

Si 

0 0040 

0 0040 

0 0040 

0 

0040 


(Add machining time allowances from fables 2 to 12 inclusive 1 
Where Constant = Allowance for handling time 

Ml = Number of moves to spindk or from spindle to 
spindle 

Nl = Number of moves from hole to hole 
Kn =r Number of holes tapped 
7- ~ Number of holes countersunk oi burred 
1 1 = Number of times part is turned over in vise 
Ri = Number of pieces drilled per cleaning of vise 
Pi - Number ol times vise is tightened and released 
by hand 

Qi — Number of timus vise is tightened and released 
with rawhide mallet 

Si — Number of times part is lined up with level or 
square 


ALLOWED TIME FOR EACH PIECE ON TABLE 


Allowance 

Very 

Size 

of Part 


Symbol 

Small 

Small 

Medium 

Large 

Constant 

0 0014 

0 0019 

0 0038 

0 0064 

Ml 

0 0013 

0 00)3 

0 0018 

0 0022 

Nl 

0 0011 

0 0011 

0 0014 

0 0016 


\llou ante 

\ er\ 

*^1 t 

L j Part 


\\mbol 

Small 

Amu// 

Midium 

/ 

K, 

0 0003 

0 0003 

0 0003 

0 0003 

h 

n 0002 

0 0002 

0 0002 

0 0002 

1 1 

0 0005 

0 0005 

0 0010 

0 0020 


\dd michining timi allowances fiom f ihles 2 to 12 inclusive ) 
Whtre C onst int = \llowance lor handling Lime 

Ml - Number of moves to spindle oi from spindli to 
spindle 

\i Number of moves fiom hole tn hole 
K} — Number of holes tapped 
h — Numher ol holes count tr sunk oi buried 
1 1 — Number oi times ptirt is tinned o\ ei t>n table, 

1 able No I — Clean Jig 

Sue L)/ fi^ Small Mtihum large 

( lean with brush 0 002U 0 0028 0 0035 

1 uin )ig over to clc in 0 0014 0 0022 0 0029 

( lean with an hose 0 0014 0 0014 0 0020 


APPLK AIJON 

I his formula applies to all machining pci formed on Nos 2 
and 3 sensitive drill presses under conditions existing on date 
this formula was made elfettive 

ANALYSIS 

Fooh 

1 he operator will ust drills reamers taps, wrenches pliers, 
screw drivers and plug and thread giige^ All cutting tcxils 
)igs and fixtures and gage.s should be kept in the tixilroom 
when not in use T here they will be sharpened if culling Uvols 
and repaired No time has been allowed the operator for 
sharpening his own 1(k>1s 

Material Handling 

Material should be handled to and from the machine b> a 
laborer It should he placed as close to the machine a‘ [dos- 
siblc but in such a position that it will nut intcrferi with the 
movements uf the open tor. 

Inspettion 

lime IS allowed in the set up for taking the lust piece to the 
inspecioi and for goin^ to the inspeeioi s bench aftir he has 
iivspcctcd the piece I he operator is not suppostd to wait for 
the inspector noi stand around while iht inspccrion is made. 

Locating Scieius 

A short locating screw is ont which is m<wcd ^4 in or less 
while a long locating screw is one that is moved more than 
^4 in 

Job Assignment to Maclnm y 

No definilc rule can be established to determine whether a 
)ob will go on a No 2 or a No 3 drill press fhis dej^ends on 
the size of the part the kind of material to be drilled and the 
size of the holes co be drilled or Lapped The time study man 
should use his own judgment for each individual job 

Power r ecds 

S(Tme No. 3 drill presses art equipped with a power feed 
An investigation in the shop has revealed that these machines 
arc in the minoriLy All data is established on the basis that 
hand feed will be used It is as quick as power feed 

(Conimuod on T me Dafa Sheet No 27) 
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DEPENDABLY ACCURATE/ 


NEW BRITAIN'S complete line of 6 Spindle Automatic Screw 
Machines for the production of fuse bodies and components, bullet 
cores, small projectiles and other related parts, incorporate Exclu- 
sive Features eliminating wear at all vital points. 

Automatic Spindle Carrier Lifting and Clamping Forming Slides 
mounted on Circular Studs with specially smooth finished bearing 
surfaces, and many other features are essential to maintain con- 
tinuous accurate production without frequent adjustment and over- 
haul. 

NEW BRITAIN-GRIDLEY 


MACHINE DIVISION 


• THE NEW BRITAIN MACHINE CO. 
NEW BRITAIN. CONN. 


















complete line of Screw Machines — Four and Six Spindles to Vk“ Capacity 






ED T O R I A L 


How Much Sabotage? 


AN EXPLOSION occurs in a powder-making 
plant. Without waiting for an investigation, the 
newspapers immediately yell "Sabotage!'’ A lire 
starts on a battleship under construction. The news- 
papers again present it in a sensational light and 
hint at dark doings. Any explosion, fire or accident 
of any kind in any factory with a defense contract 
raises the suspicion that something sinister is back 
of it. 

We went to Washington to get the facts. They 
were given us by what the columnists like to call 
"unimpeachable authority." And they are so totally 
different from the general public impression that 
we feel it a duty to make a report on them. 

Sabotage is not rampant in the United States. 
Known cases of it are surprisingly few. It is under 
better control by the proper governmental agencies 
than anyone thinks. 

To be sure, fires and explosions are happening 
daily in this country, but that is to be expected 
when industrial activities are at an abnormally high 
rate. Thousands of "green" men are at work, large 
numbers of supervisors have just been lifted to new 
and responsible jobs. A considerable segment of 
our industrial organization hasn’t yet got into the 
swing of doing things with the greatest efficiency. 

Oh, yes, about the big Kenville, N. J., powder 
plant explosion. Our lips are sealed by a pledge of 
confidence, but we were presented with overwhelm- 
ing evidence that sabotage was not involved. The 
"big" fire on the battleship South Dakota was a 
|50 blaze caused by a defective piece of equipment 
used by a workman. And so it goes. 


Don’t get us wrong. Everything isn’t fine. Plenty 
of people are ready at the slightest opportunity to 
do mischief in connection with the defense pro- 
gram, particularly if it will delay help to Britain. 
Some obvious acts of sabotage have been turned 
up and will continue to be committed. Our vigil- 
ance should not be relaxed; instead it should be 
redoubled. 

Nevertheless, an important issue is at stake. If 
we see hobgoblins and disguised Germans and 
Japanese lurking behind every fire, explosion and 
industrial accident in this country from now on, 
we will be in for a fine case of jitters. From the 
standpoint of our potential enemies, nothing could 
be sweeter. An ideal way to retard our armament 
program is to affect adversely the morale of indus- 
trial workers, thereby causing production to fall 
behind schedule. 

After all, the main point is that a scare complex 
IS not justified by the facts. Our plants are still the 
safest places to work in the world. It is common 
knowledge that more accidents happen at home 
than in the factory. On the basis of all available 
evidence, U. S. industry will continue to be the 
safest shelter for American workmen during their 
waking hours. 

Whatever we do, let’s not be stampeded into an 
unjustifiable fear of the extent of subversive activi- 
ties aimed at crippling our armament production. 
Nothing could please Germany better than to have 
Americans unwittingly loose ujx)n themselves the 
psychology of terror which has served German pur- 
poses so admirably in other parts of the world. 
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GAGING BUSINESS 

Plants expand as machine tool demand grows. British order 
machines outside machine tool industry. Forty destroyers 
placed by Navy. Todd to build 60 cargo vessels for British 


Machine Tools — Defense orders for 
machine tools arc piling up and the 
British demand is getting hotter. If 
the magnitude of the defense pro- 
gram continues to grow, the volume 
of machine tool business yet to be 
placed is tremendous. As a result of 
this pressure and of Mr. Knudsen’s 
appeal to do "the impossible," ma- 
chine tool builders are surveying 
ways and means of stepping up op- 
erations further. Plant expansions of 
considerable size arc getting under 
way. Three companies will provide 
new facilities, over and above those 
already built the past year, under 
terms of the so-called bankable con- 
tract with the federal government. 
Announcements of other factory en- 
largements are anticipated soon. 

Since the war began machine tool 
companies are estimated to have 
spent over $50,000,000 for new 
eejuipment and plant additions. The 
industry is unanimously of the opin- 
ion that il could do a much better job 
of • planning production ahead if 
Washington could provide a blue- 
print of exactly what the load will 
DC. Thus far Washington has been 
unable to do this. ElTorts are being 
made to locate idle machine tools in 
existing plants around the country 
and put them to work on defense 
sub-contracts. In Kansas City alone 
a survey just completed shows enough 
idle machine tools' to equal in number 
the largest machine tool plant in the 
countr)’. Railroad shops arc said to 
have many machine tool.s which they 
willingly would employ on sub-con- 
tracts. British machine tool orders are 
not being confined to the industry it- 
self, but are being placed with outside 
companies, including a can maker. 
The British Purchasing Commission 
i.s scouring the land to find compan- 
ies with which to contract such 
orders. In such cases machine tools 
are of older design, including auto- 
matic and hand .screw machines. De- 
spite the risk of ship sinkings and of 
plant bombings, most of the U. S. 
machine^ tools bought by the British 
are still being sent to England. Good 
used machine tools are scarce and 
are bringing abnormally high prices, 
which in certain instances surpass the 
original cost of the machine. 


Munitions — Designs are reported to 
have been frozen on most important 
armament items. Thus the main job 
now is to let contracts and push pro- 
duction. The munitions procurement 
program is helieVed to he proceeding 
at a fairly satisfactory rate, in view 
of the admitted time it takes to tool 
up plants for manufacture of unfa- 
miliar products. In some cases com- 
panies are ahead of shedule. The 
Navy will erect an ordnance plant at 
Detroit to cost $12,000,000 to be 
operated on lease by a private con- 
tractor. British ordnance business to 
be awarded in this country totals $1,- 
700,000,000. Final contracts will not 
be signed until after legislation on 
the President’s arms lending scheme 
is passed. 

Shipbuilding — Newest development 
is a surprise award of 40 more de- 
stroyers and money to expand facili- 
ties to build them at total expense of 
$26l,6H4,H75. Bethlehem Steel will 
construct four destroyers at Quincy, 
Mass,, three at Staten Island, seven at 
San Francisco and six at San Pedro, 
Calif. Bethlehem will spend $4,250,- 
000 for additional facilities at these 


yards. Bath Iron Works will build six 
destroyers and Federal Shipbuilding 
a like number. Seattle-Tacoma Ship- 
building Co., was awarded five de- 
stroyers, The Boston navy yard will 
build four, Philadelphia two, Nor- 
folk two and Charleston two. The 
British will spend $100,000,000 for 
60 cargo vessels to be constructed in 
the United States by the Todd Ship- 
building Corp. 

Aircraft— “The task of getting new 
fighting planes into production, of ex- 
panding plants and of training huge 
numbers of un.skillcd men has kept 
plane output from advancing. Short- 
ages of certain parts also have been a 
troublesome factor. Assemblies, now 
close to 7 50 a month, are no better 
than they were a few months ago, but 
increased production is looked for 
shortly. 

Allison is now turning out over 
350 engines a month ancl soon will 
pass the 400 mark. Studebaker and 
Buick are getting nearer the time 
when they will formally begin prep- 
arations to build the Wright and 
Pratt &L Whitney engines, respectively, 
under license agreements. Consoli- 
dated Aircraft will enlarge its plant 
at a cost of $14,446,929 to be financed 
by the Defense Plant Corp., an 
R.F.C. Agency. Liberty Aircraft will 
increase its plant for engine manu- 
facture at Farmingdale, E. I., the 
government providing $1,088,000 
for I he project. Allison has received 
an order from the War Department 
for airplane engines totaling $69,- 
722,625. 
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Capacity Increases — 77/c Ncn^cmber operating activity of the machine 
tool industry, measured in >ferms of payroll hours, is 95.4 per cent. This 
represents an increase of 3 per cent over October, or an accumulated 
increase of 54/^ per cent since September, 1939 
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Knndiea Asks Machiie Tiol People “To Qo tbk 
Inpossible” Because of Urgency of Sitnatien 


AMORTIZATION DEADLINE 

WASHINGTON — Manufactur- 
ers who have plant expansions 
underway and who hope to 
amortize It over the five year 
period under the new tax law 
must obtain "certificates of 
necessity” not later than Febru- 
ary 5. It Is expected that the 
government will be so swamped 
with last-minute applications 
Because of this, applications 
filed later than January 7 may 
not be acted upon So far, it is 
believed, hardly more than one- 
fourth of those who will want 
certificates have applied. 


Canada's War Orders Hit Billion 
Mark; Make 130 Planes Monthly 

MONTREAL — Tlie total amount of 
war orders placed by the Canadian 
and British governments up to Nov 
27, 1940 was $1,000,000,000, according 
to the chief cost accountant of the 
Canadian Department of Munitions 
and Supply Previously, the amomit 
of war orders report/Cd by the De- 
partment was $500,000,000, indicating 
that only half of the orders placed 
had been reported 

At piesent Canadian plane pro- 
duction is about 130 machines 
monthly including trainers, fighters, 
bombers Of the output most are 
trainers but after the fiist of the 
year the piopoition of fighters and 
bombeis ls expected to increase A 
new $3,000 000 plant to be built by 
the government in western Ontaiio 
LS scheduled to be managed by Fleet 
Aircraft After much bicker ing be- 
tween the government and the Na- 
tional Steel Car Corp , the latter’s 
plant, which was recently expanded 
to the tune of $2,500,000, will be ready 
to swing into full production of com- 
bat planes The plant had been idle 
for six months during a squabble 
with the government 

Contracts have been awarded for 
the construction of six additional 
submarine chasers Two will be built 
at Midland, Ont , shipyards, and foui 
at the Pacific coast yards Canada’s 
naval construction program has now 
involved an expenditure of about 
$70,000,000 

Recent govermnent contracts arc 
Aircraft, Canadian Wright, Ltd , 
Montreal, $15,638; Canadian Vickers, 
Ltd, Montreal, $59,940, National 
Steel Car Corp , Ltd , Malton, OnL , 
$422,950; and Fleet Aircraft, Ltd, 
Port Erie, Ont, $18,819 Machinery. 
Brunner Corp , Ltd , Toronto, $37,461 
Munitions, Defense Industries Ltd , 
Montreal, $41,300; National Steel Car 
Corp, Ltd, Montreal, $10,572 Ord- 
nance, Hall Machinery, Sherbrooke, 
Que, $46,675 


WASHINGTON - Defense Commis- 
sioner William S Knudsen has asked 
machine tool builders "to do the im- 
possible" in view of "the terrible 
urgency of the situation" in a letter 
mailed Dec 9 which said, In part' 

"It is not your fault that Army and 
Navy requirements weren’t known fai 
enough in advance to prevent the 
dumping of millions of dollars worth 
ol ordeis on the industry In a veiy 
short time The changes in the pro- 
gram week by week necessitated by 
changed conditions in Europe make 
11 impossible to figure machine tool 
requirements very far m advance 
But the fact remains that practically 
all of you are quoting from six to 
twelve montlis delivery This deliv- 
ery must be speeded up 

“All of you have made large plant 
expansions, many of you are lunnlng 
three and two shifts, many aie sub- 
conti acting some parts, sub-assem- 
blies and whole machines But not 
enough ot you are doing this I 
realize the difficulties of sub-con- 
traclmg such accurate todls as vouj\s, 
but If some manufacturers can do 
this, moip can 

“If you could see as I do fiom the 
inside the terrible urgency of the 
situation, you would agree with pie 
that I am not asking too much in 
requesting you to speed up delivery 
and ^icrease the production of ma- 


chine tools during 1941 Let's forget 
everything except the welfare of our 
country The Industry as a whole 
has done practically the Impossible in 
trebling Its rate of output in the last 
two years I am appealing to you to 
do the Impossible again " 

In another letter to machme tool 
employees, to be posted In machine 
tool plants, Mr Knudsen said 

“Do you realize that you are as 
important to your country today as 
the soldiers in the Army and the 
sailors in the Navy^ Even more so, 
because they are helpless without 
munitions Machme tools are the 
most essential item in the defense 
program, and your lob is to build 
them They are needed In almost 
unheard-of quantities for production 
of airplanes, anti-aircraft guns, tor- 
pedo-boat destroyers, tanks — all kinds 
ol munitions 

“Nothing is more vital to your 
country’s welfare just now than to 
hasten the supplying of these des- 
perately needed machine tools If 
>011 could see, as I do, from the in- 
side the terrible uigcncy of the situa- 
tion, you would understand why the 
Defense Commission is making this 
appeal to you to put everything you 
have, without stmt into your job 
Only by the cooperation of everybody 
in this national emergency can the 
defense task be done in time " 



Giant Planers— J/ Ihr Jlydioulu Pic.w Mjg Co , Mount Gilead, Ohio, 
huqc (astinqs aic niachucd on giant douhlc~\ulc pianos Ihc lastinq on 
thi plane) (ahoz’i) )\ flu bed for an II-P-M Jui.\fraiu') si pit^s of 3000- 
tons pressure It weighs 142,000 II).?. 
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U. S. SHIPBUILDING SOARS TO RECORD HIGH 


Metal-working industry to receive over $3,080,000,000 in the next 
few years from U. S. shipbuilding business alone. U. S. Naval 
and Maritime Commission contracts are near $5,000,000,000 mark 

By RICHARD K. LA BAN 


WASHINGTON — Contracts awarded 
U. S. Naval ship construction to date 
total over $3,800,000,000. The remain- 
ing portion of the $7,700,000,000 naval 
ship construction and alteration pro- 
gram will be utilized for armor, arma- 
ment and equipment, to be contracted 
for as the ships appro acli completion. 

Meanwhile great progiess has been 
made in expediting contracts for new 
ships. In addition, shipbuilding time 
has been materially cut. The 40- 
month building period for completing 
cruisers has been shortened as much 
as one-eighth, submarine construction 
time has been cut from 30 months to 
24 months. Destroyers under con- 
struction are being launched three 
months ahead of schedules. At the 
present time, new fighting ships are 
going into service with the navy at 
the rate of one every 12 days. 

Last month building in U. S. ship 
yards were: 16 aircraft carriers, 15 
battleships, 58 cruisers, 185 destroyers, 
77 submarines, and nvuny smaller ves- 
sels. In all 392 new fighting ships, 
approximately 2,100,000 displacement 
tons, were on the way lor the U. S. 
Navy. 

New Merchant Marine 

But a Navy is shorcbound without 
a merchant marine, which brings it 
food, supplies, oil. In XJ. S. shipyards 
last month this lifeline, a brand new 
merchant marine, was also building. 
On the ways were 182 cargo ships with 
a total gross tonnage of 1,504,655. 

At present every available U. S. way 
(approximately 100) capable of build- 
ing a ship of 300 ft. nr over is occupied. 
Private yards have experienced an ap- 
proximate rLse of 280 per cent in com- 
mercial tonnage, more than 600 per 
cent increase in Naval tonnage since 
Jan. 1940. As of Nov 1, the approxi- 
mate value of unfliihliecl shipbuilding 
business in private i)<3ard yards was 
$3,065,000,000. This up’ e.^ents an in- 
crease of approxiiii 368 per cent 
since Jan. 1, 1940, and .i increase of 
1,269 per cent sinn* Ja.i. 3, 1938. 

Of all American industries, ship- 
building knows the wr d. experience. 
Dependent on the Nhv^ .ind (for most 
cargo vessels) on go; -.nment sub- 
sidy, it becomes fat ^'^an in direct 
proportion to Admiu:.d:ution policy. 
A dying’ merchant maiu.e was revived 
in the World War of 191B when the 
“bridge of ships" freii43’ ' uused a three 
billion dollar handou! to the ship- 
building industry for 2,300 vessels. 
Then, from 1922 to 192c, us the gov- 


ernment slowly sold its wartime fleet, 
the U. S. did not build a single vessel 
for trans-oceanic trade. 

Six years ago the U. S. recognized 
that prolonged inactivity of the ship- 
building industry might result in even- 
tual disaster and decay of property. 
In 1935 the U. S. began to divide con- 
tracts for naval tonnage equally be- 
tween government Navy yards and 
private builders. Another hypodermic, 
the U. S. Maritime Commission, was 
created in 1936 to guide a government 
subsidy of a ten year program to re- 
place a moribund U. S. merchant fleet. 
In 1937 the Commission was well 
started on its program to provide 60 
ships a year for ten years. So far 
(Nov. 1) construction has begun on 
179 vessels of which 72 have been 
launched and 51 are in service. Be- 
sides the 128 now on order contracts 
lor 321 will be let in the next five 
years. Program’s total cost: $1,250,- 
000 , 000 . 

Of these two building programs, the 
colossal Navy $7,700,000,000 upsurge 
and the Maritime’s catalytic $1,250,000, 
000 the U. S. metal-working Industry 
is scheduled to receive more than 40 
per cent of the amount expended. 
Manufacturers of castings, forgings, 
lathes, drilling machines, threading 
machines, boring mills, shapers, grind- 
ers, pneumatic tools, electrical ma- 
chinery, etc., will get $500,000,000 
worth of business in the next ten years 
from the Maritime Commission’s pro- 
gram alone. From the Navy’s pro- 
gram, the metal-working industry is 


Value of Shipbuilding 

Unfinished Commercial and Naval 
Buslne5.<3 in U. S. Private Seaboard 
Yards 

Co7?ipiled by t?ie National Council 
of American Shipbuilders 


Millions of Dollars 
Commercial Naval 


Date 

Vessels 

Vessels 

Total 

Jan. 1934 

$7 

$140 

$147 

1935 

1 

118 

119 

1936 

14 

165 

179 

1937 

50 

119 

169 

" 1938 

51 

113 

164 

1939 

137 

255 

392 

1940 

267 

294 

561 

Nov. 1940 

270 

2,795 

3,065 


Distribution of Ways 

Capable of Building Ships 
300 Ft. and Over 

(As of December, 1940) 



Inactive but 
capable of 
repair at 
nominal 
Active expense 

North Atlantic . 

. . 53 

16 

South Atlantic . 

. . 12 

4 

Gulf Coast 

6 

8 

PELclfic Coast . . . 

. . 10 

9 

Great Lakes . . . . 

. . 17 

3 


— 

— 

Total 

.. 100 

40 


Compiled by the National Council 
of American Shipbuilders 


scheduled to receive orders in astro- 
nomical dollar values. A conservative 
estimate of the business which will go 
for all types of machinery in the next 
seven years; $3,080,000,000. 

That shipbuilding for the U. S. 
Navy is not “peanuts" may be seen 
from the building schedule of the 
New York Shipbuilding Corp. In May 
It was building seven ships (all naval) 
worth $145,000,000. One of the ships, 
the 35,000-ton, $62,794,000 battleship 
“South Dakota" put the New York 
Shipbuilding Corp. in the odd position 
of a manufacturer producing a single 
sales unit worth more than four times 
as much as its total assets ($12,- 
559,000). 

With 330 major combat ships under 
contract, rapid expansion in the na- 
tion’s shipbuilding industry has been 
called for to meet the new and 
speeded-up schedules. Present ship- 
building yards are being expanded, 
and new yards are being constructed 
on the west and gulf coasts. The en- 
acted program for the construction 
of ship ways and shipyard facilities 
call for Navy construction totalling 
$150,000,000. 

Under the expanded shipbuilding 
program, sub-contracting will be more 
widely spread than ever before. Such 
items as navigating equipment and 
engine assemblies will arrive in their 
completed form, ready for installa- 
tion. Following this procedure, entire 
boilers will be delivered, auxiliary ma- 
chinery will be completed and assem- 
bled outside the yard, thus requiring 
only the actual installation work to be 
done within the shipbuilding yards 
themselves. This procedure will free 
the larger sub-contracting facilities 
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DISTRIBUTION OF CONTRACTS 

WASHINGTON — Under the ex- 
panded defense program, many 
sections of the nation will par- 
ticipate in the primary contracts 
for ship Construction. A re- 
gional breakdown of the $3,800,- 
000,000 of contracts already 
awarded shows that the major 
portion is concentrated in the 
northeastern section of the U. S. 
The geographical distribution is 
as follows; 

New England . . . $900,000,000 
Middle Atlantic. 1,000,000,000 
South Atlantic.. 600,000,000 

Pacific coast 500,000.000 

Great Lakes 200,000,000 

Unassigned 600,000,000 


for other defense projects, while the 
smaller machine shops throughout the 
nation wUl participm-te in building up 
materials and sub-assemblies neces- 
sary to the program. 

Skilled Labor Needed 

The intense activity in shipbuilding 
centers has resulted in a sharp rise 
in shipbuilding employment. The lat- 
est figures show 162,000 workers em- 
ployed directly in the shipyards. As 
of December, 1939, employment in 33 
principal private shipyards reached 
the 50,000 mark for the first time in 
two decades, while at Nov. 1, 1940, 
employment crossed the 70,000 mark. 
For every employee in the shipyards 
there is another employed in the 
plants furnishing materials for ship 
construction. This brings the total 
currently employed under the ship- 
building program to more than 300,- 
000. By August 1941 it is estimated 
that 1,852,000 workers will be directly 
and indirectly absorbed by the entire 
sliipbuilding industry. 

However, a very real shortage of 
naval draftsmen, welders, riveters, ma- 
chinists, is reluctantly admitted by 
employers who fear that workers may 
seize this as a basis for higher pay 
demands. Shipbuilders are now luring 
students from the marine architec- 
tural courses before graduation, for 
Instance, with a salary triple that 
which degree-holder.5 from the same 
courses were able to grab a year ago. 

Almost all private shipyards have 
increased the number of apprentice.s 
and have established training schools 
in the yards to increase the supply of 
available labor. President Roosevelt, 
who did not agree that a labor short- 
age existed, barred any increase in 
the working hours on July 2 until 
about 2,000,000 unemployed has been 
absorbed by industry. 

The average annual earnings in 
Navy yards of all employees working 
12 months in 1935 were $1,909, in pri- 
vate yards on the Atlantic Coast aver- 
age annual earnings were $1,500. Sim- 


ilar figures were recorded for 1938. 
The higher averages in the Navy 
yards was due to considerably higher 
hourly earnings and longer weekly 
hours. Since 1935, however, private 
shipyards have increased the hourly 
earnings and weekly hours, granting 
vacations with pay to some employees, 
and provided stable employment. 

For 1940 a slight rise in annual earn- 
ings was recorded for workers In both 
Navy and private yards. The present 
demand for labor far exceeds the 
supply. Wages, hours, and annual 
earnings soon will experience an ab- 
normal rise. However, the rise will be 
slow as shipbuilders have labor union 
contracts calling for present wage 
rates to be paid for some time. As 
these contracts expire, higher rates 
will undoubtedly be paid all over the 
U S. 

In order to explore ways and means 
oi stabilizing employment in the na- 
tion’s shipyards, the Labor Division of 
the National Defense Commission has 
appointed a Shipbuilding Stabilization 
Committee, headed by Sidney Hillman, 
to undertake a detailed investigation 
of wage rates, working conditions, 
migration of workers and its effect on 
production. 


U. S. Private Yard Construction 

Self-propelled Seagoing Commercial 
and Naval Tonnage Under Contract 
1935-1940 


Covi-piled by the National Comicil 
of American Shipbuilders 



1935 

No ot vessels 

Tons 

Commercial 

2 

19,022 

Naval 

33 

140,000 

Total . 

35 

159.022 

Commercial 

1936 

16 

92,074 

Naval 

46 

182,024 

Total . . . . 

62 

274,098 

Commercial . . 

1937 

30 

189,090 

Naval . ...... 

39 

160,930 

Total 

69 

350,020 

Commercial 

1938 

32 

235,250 

Naval 

36 

144,650 

Total . . . 

68 

379,900 

Commercial 

1939 

59 

538,100 

Naval 

38 

209,620 

Total ... . 

97 

747,720 


1940 (Estimate) 

Commercial . 

182 

1.504,655 

Naval 

392 

1.300,000 

Total 

574 

2,804,655 




It 
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Down The Ways — Goes the 393 
ft. C-1 type cargo vessel, the 
Joseph J.ykcs. Built by the Federal 
Shipbuilding and Drydoek Co., the 
ship weighs 6,829 gross tons, n'ri.f 
launched Aug. 19 fO. The ship was 
built as a part of the U. S, Mari- 
time Commission s program to 
build 500 ships m ten years at a 
cos I of $1,250,000^00 

Last Year's Machine Tool Products 
Were Worth Over $300,000,000 

WASHINGTON— The value of prod- 
ucts lor the machine tool industry 
last year was $218,044,728, plus $125,- 
630,124 tor accessories. Metal-working 
machinery not elsewhere classified 
liinounted to $98,975,454. The total of 
all types of machinery was over $580.- 
000.000, as indicated by a preliminary 
report from Department of Com- 
merce. Bureau of Census. 

A total of $49,956,214 ot new ma- 
chinery of specialized types was man- 
ufactured last year for selected in- 
dustries which included machinery 
used in cotton-ginning, in the work- 
ing of glass, cement, incandescent 
lamps, clay, rubber, stone and leather, 
in hat and shoe-making. In 1937 
these items amounted to $55,706,659, 
or a decline of about 10 per cent in 
the two-year period. 

MORE ELECTRIC TRUCK SALES 

CHICAGO — A total of 249 units of 
electric trucks and tractors were 
booked in November, 1940, as com- 
pared with the previous high of 193 
units recorded in October of this 
year. Total net value of the chassis 
only was $827,003 a.s against the 
October figure of $653,682. 
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KNUDSEN ASKS DEFENSE EFFORT ON WAR OASIS 


"Total Preparedness for America’s Future” stressed by speakers 
at meeting of National Association of Manufacturers. Industry 
pledges full support to co-operate in national defense program 


NEW YORK — “Total Preparedness 
for America’s Future” was the theme 
of the Congress of American Industry 
held under the auspices of the Na- 
tional Association of Manufacturers 
Dec. 11-13. The defense program 
and the part which industry will play 
in it was foremost in the minds of 
most speakers. The meeting reached 
a climax at the annual dinner when 
Defense Commissioner William S. 
Knudsen pleaded for the national de- 
fense effort to be put on a war basis 
and for industry to end the Friday to 
Monday “black-out of factory” by 
operating on Saturdays. He ex- 
pressed doubt whether the defeii-se 
job has been adequately sold to the 
two most important elements, in- 
dustry and labor, though the public 
generally is sold. 

Plane Production Scaled Down 

Mr. Knudsen said that the air- 
plane production schedule, which 
called for 1,000 units a month by 
Jan. 1. has had to be scaled down 30 
per cent. Most of the heavy combat 
planes are new rnodel.s not heretofore 
in production, and that has slowed 
down output. Engine companies are 
behind schedule and need aquipment. 
Guns and machine guns are still in 
the tooling stage. However, jobs that 
are wholly on machines will pick up 
fast when the tools are ready because 
assembling is the smaller part of the 
hours per job. The same reasoning 
applies to powder and its Ingredients. 
Light tanks are being produced at 
a rate of four a day and medium 
tanks will be available from six 
plants by mid -summer. 

In round figures, the defense pro- 
gram means: 50,000 airplano.s; 130,000 
engines; 17,000 heavy guns; 25,000 
light guns; 13,000 trench mortars; 

33.000. 000 shells loaded; 9.200 tanks; 
300,000 machine guns and ammuni- 
tion; 400,000 automatic rifles and am- 
munition; 1,300,000 regular rifles and 
ammunition; 380 Navy ships; 200 
mercantile ships; 210 camps and can- 
tonments; 40 government factories; 
and clothing and other equipment 
for 1,200,000 men. British material 
placed in the United States at pres- 
ent is included in these totals. Al- 
together the program will require 

18.000. 000.000 man-hours, 

“Have we done everything we can 
to utilize existing facilities and offer 
them to companies having defense 
contracts?" asked Mr. Knudsen. "Can 
we subcontract more of our work and 
spread it so as to make speed and 


more speed that way? Every manu- 
facturing concern which has a de- 
fense contract should be informed of 
idle facilities in the locality so as to 
confine the new equipment as far as 
possible to special machinery. Our 
machine tool industry is working 
hard and well on its job. It has set 
a very good example of speeding up 
before u.s and it is about the way 
other items of defense will have to 
proceed if we are going to make 
time." 

Speaking on “The Problem of the 
Supply of Labor," Clifford S. Stilwell, 
executive vice-president Warner & 
Swasey Co., pointed out that IB pro- 
ductive rivilians now are needed in 
support of each man in active mili- 
tary duty, as agaln.st two in the first 
World War. Should the U. S. be 
called upon to match thp produc- 
tivity of the German war program, 
the load to be earned by industry in 
contrast with 1917 is tremendous. 
Thus modern war is primarily a war 
of supporting industry. 

Mr. Stilwell illustrated the problem 
of labor by reference to the machine 
tool industry. Prom a normal de- 
mand of $100,000,000 a year machine 
tool builders have been confronted 
with orders of $500,000,000 and with 
specillcalion.s which call for immedi- 
ate delivery. 

The expansion problem has been 
difficult because no one so far has 
been able to tell just what types of 
machines must be produced or in 
what quantities. If and when the 


defense program will produce a sched- 
ule of Its needs in machine tools, 
that schedule will be accomplished. 

The industry in the last twelve 
months has reefuited 40,000 men, thus 
doubling its personnel. "We were 
not far advanced Ih this somewhat 
explosive transition," said Mr. Stilwell, 
"before the supply of available skilled 
mechanics in most industrial commu- 
nities was well nigh exhausted, and 
now no longer exists. Despite con- 
tinued claims of a substantial avail- 
able supply of such men, these 
sources are being constantly explored 
with disappointing success. The 
problem is one of training either 
men of no experience or of retraining 
older men without experience and 
background in tool building. It is 
being accomplished." 

Short Term Program ii m 

Amazing results have been secured 
from short-term or learner programs 
of training, a.sserted Mr. Stilwell. The 
.sources of material lor such training 
are necessarily random Technical 
high schools, colleges and engineering 
schools have been fruitful sOUi'Ces. 
The procedure in training these peo- 
ple depend fKl first upon the Cobpeiv 
ation of older employees in personally 
spon.soring the individual candidates 
The natural aversion of organized 
labor to thi.s somewhat unlimited in- 
troduction ol men in a given trade 
was ovETcome by having the older 
employee understand the critieal na- 
ture of the circumstances. The turn- 
over has been remarkably low. 

After two to three months, virtu- 
ally all of the "learners" at Warner 
& Swasey have proved satLSfactory as 
machine operators and for bench and 
assembly operations. A large number 
have become skilled workers within a 



Charles Kcitrriny, incc (^resident, Goicrcil Motors Corp.: If^illioin Kiuid- 
soi, National Dejense Commission ; Clifford Stilu’cll, executive znee 
president, li^arner & Swasey Co.; and Philip D. Reed, chairman of the 
board, General Electric Co., all spoke at the National Association of 
Man ufacturers' meeting 
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Export of Mochinory Duriog October, 1940 


OetolM-r 

1940 

September 

1940 

October 

1939 

Electrical Macliinorv and Apparatus 

Power-ReneratinK nmohinrry, exi^ept aulomotive and electric 
Construction and ooiiveyiriR macliinery . ... 

Mining, well and pumping machinery. . . 

Power-driven metal-working machinery . 

Other metal -working machinery , . . 

Textile machinery 

«10.494.051 
1,895,021 
2,750,359 
3,491,008 
26,798,995 
8U ,255 

1 ,219,550 

$9,6-88,513 

1 .586,044 
2,075,348 
3,220.822 
22.4r2,289 
750. H80 

1 ,024,113 

89,555.739 

1,125,961 

1 .905,494 
4,448,900 
9,121 ,340 
4tW,060 
753,809 


Metal-Working Machinery 


Eingiup lath PR 

$1 .r.vi.oto 

$850., 5(M) 

$.546,071 

Turret lathen 

2. U.T.490 

1 ,826.706 

764,549 

OtniT lathes 

3.(t27.r.85 

1 . 304 , 697 

335,440 

Vr-rtical boring mills and L-lnickiu!]: Tria( hiup‘< 

810,941 

8.15,087 

315,315 

Thread rutting and autojnatii screw nifuliiiii-s 

2,n76.(i94 

2,450,812 

.523 , 542 

Knee and column Lvpe milling iiuichineH 

1 , .509 , HM4 

2,080,3.54 

649.627 

Other milling imicliines 

3,407,275 

2,601,123 

507,721 

tiear cutting iiiarliineH . , 

640,646 

629.683 

505,383 

Vertical dnlling machmeH 

312.373 

408,458 

90,616 

Radial drilling inarhineR 

460,875 

246.406 

87. 089 

Other drilling machmeH. 

.550 ,.548 

739.130 

145,239 

T^lanerH and Hhapers 

580.046 

•T66.875 

102,415 

Surface grinding iiuirliineH. 

882,. 574 

.553,676 

279,52.5 

External cylindrical grinding niailinicH. 

lifi') . 38H 

348 , 385 

4 30,. 569 

Intcriud grinding niaeliine'? 

603.766 

380,363 

458,923 

Tool grinding, cutter grinding and uiuversal gmnlinir rnucluncR 

H86 . 1 30 

617,770 

325,388 

()tlier mctal-grinding rnacliiiics and [cirts 

1 .607,417 

1,217,316 

625,358 

Hliecl and plate iiietul-w urkiiig luaeliineN and luirH 

• 1.52.371 

828.297 

487,938 

Forging iJiaelimery and parlh ... 

422.102 

948.975 

301,243 
3H1 .931 

Rolling uidl nuielniiery nud |eirtH 

368,777 

1,100,016 

Molding macliiTieH . 

23.761 

32,818 

9.833 

Ottjpi fiiundry equijmip-nt and parts 

201 .671 

126,083 

125,48-1 

Ollier pow iT-ilriven metaFw nrluiig iiiaelimery and pitrlc 

2 . 263 , 1 28 

1,731 ,024 

1,025,858 

I'lieurnatie portable tools . . 

Other purliible ami hand or foiil-uperiircLl luelal-w urknig 

110,875 

110,244 

120,293 

machiiiciii and parts 

208,359 

191,805 

112,208 

r’liiiuks for luaeliine toolfl . . . 

Mdling cutters, nuifhme-nperiitr d threading dies and CapR. amt 

73,852 

62,345 

50,454 

similar maclniu-upc rated metal cult mg Luoln 

136,819 

11 6.. 55.5 

55 ,164 

Other iiii'ial-wnrkihg iiiaelniie tools and parts 

2H1 ,320 

269,931 

1 25 . 64 1 


second period of two to four months. 
Three such young men now operate 
a plane on the base of turret lathes. 
A considerable group of men ranging 
in age up to 45 and 50 years have 
.shown remarkable ability for certain 
jobs. 

Mr. Stilwell emphasized the diffi- 
culty of securing quickly the type of 
foremen who can deal as success- 
lully with the human problem as 
with the other factors of production. 
He said. “A great deal of the trouble 
of employer and employee relations 
arises not so much from antagonism 
to management policy a.s from failure 
on the pai^t of the foreman clearly to 
interpret these policies to the men in 
line." 

If there is any single element of 
the present German philosophy 
which might be acceptable m our 
own scheme of American freedom, 
remarked Mr. Stilwell, it is that no 
measure of value can be substituted 
for work. 

Philip D. Reed, chairman of the 
board General Electric Co., analyzed 
the economic problems resulting from 
the war in Europe and the possible 
means of their solution. He believes 
that a condition of Internal economic 
health in the post-war future can 
only result from a carefully planned 
and projected program participated 
in by organized labor, by trade and 
civic organizations throughout the 
country, and by the government. This 
program calls for rigid reduction of 
government expenditures for non- 
defense purposes. 


The Congress of American Industry 
pledged itself (1) to continue to de- 
fend against attack from any source 
the American concept of freedom. 
(2) to exert its utmost effort in co- 
operation with the government t/O 
carry out the program of national 
defense with all possible speed and 
efficiency. (3) to maintain at the 
same time, as far as possible, pro- 
duction of goods and services to meet 
normal needs, (4) to do its full part 
to prevent or cushion a threatened 
post-war economic depression by 
supporting and following practices 
which will contribute to maintenance 
of a healthy economic life; and (5) 
to continue to promote within indus- 
try recognition and fulfillment of the 
economic and social responsibilities 
which industrial management shares 
with other groups lor the improve- 
ment and advancement of the gen- 
eral welfare. 

WILL LEASE MACHINE TOOLS 

WASHINGTON — Army arsenals 
want to lea.se 2,100 machine tools to 
people who need them for defense 
work. Lease fee is 12fi> per cent of 
today’s estimated value based on 50 
per cent of roginal cost if machine 
is 5-10 years old. 40 per cent If 
machine is 11-15 years old, and 25 
per cent if machine is over 15 years 
old. Boring mills, large lathes, mill- 
ers, profilers and planers are In- 
cluded in the list. Anyone interested 
should get in touch with his district 
ordnance office. 


U.S. Machinery Exports Hit Now 
Record, Metal-Working Increases 

WASHINGTON— Exports of machin- 
ery from the U. S. during October 
reached the record value of $43,567,434, 
surpassing by nearly $2,000,000 the 
previous high establlslied in December, 
1920. All the major machinery classes 
shared in the gains, but shipments of 
power-driven metal-working machin- 
ery showed the largest Incretuse, rising 
10 the record value of $26,798,995, a 
20 per cent Increase over September. 

October exports of mining, well, and 
pumping equipment totaled $3,491,008, 
a gain of B per cent over September 
shipments valued at $3,220,322. A 33 
per cent gain was recorded for ship- 
ments of construction and conveying 
equipment, which reached $2,750,359 in 
October as against $2,075,348 in the 
preceding month. Power-generating 
machinery valued at $1,895,921 was 
shipped from the U. iB. In October, an 
increase of nearly 20 per cent over 
September exports amounting to $1,- 
588,044. 

Willys-Overland Leases Machinery 
Equipment to Fill Shell Order 

TOLEDO — Willys-Overland Motors, 
Inc., expects to get going on it.s big 
shell parts and munitions contract 
early in April. To fill Its order for 
$8,750,000 of ammunition components 
the company is now negotiating on a 
lease of $1,600,000 of machinery Lo 
equip its plants for the task. It will 
get the machine tools from the gov- 
ernment under the plan whereby the 
Defense Plant Corp., a subsidiary of 
RFC. furriLshes equipment for manu- 
facturer.s. The leasing device merely 
elimlnaLes the necessity of the com- 
pany borrowing money for equipment. 


PRIORITIES FOR SUB CONTRACTORS 

WASHINGTON — Small manu- 
facturers working on sub-con- 
tracts involved in the national 
defense program are now sub- 
ject to potential federal priority 
regulation as a result of an ex- 
ecutive order by the president. 
This action enables the Govern- 
ment at any time to force sub- 
contractors to put aside any pri- 
vate orders or contracts and de- 
vote their time to filling orders 
placed by the Army or the Navy. 
On Oct. 22 the President had 
Issued an order giving the Prior- 
ities Board authority to recom- 
mend priorities where necessary 
among primary contractors. Bo 
far the Priorities Board has not 
Invoked priority in any Industry. 
Instead the Board, backed by 
the reserve authority of the 
President’s first order, has co- 
operated with trade associations. 
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INSIDE DETROIT 

Auto production likely to be 4,685,000 units during the 1940 
calendar year. Relations between auto companies and labor are 
more amicable; G-M and Chrysler finish negotiations quickly 

BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT— Automotive circles antici- 
pate that December output of cars 
and trucks will be close to the 500,- 
000 mark. Wliile this figure is down 
slightly from the October and Novem- 
ber figures (614,374 and 514,500 re- 
spectively) , it Is sufficient to push the 
fourth quarter into new high ground 
for the industry. Auguries for the 
first quarter of 1041 point to opera- 
tions stabilized near the present pro- 
duction rate, and the possibility that 
the new record set in the first 90 
days of this year will be surpassed. 

Production for the calender year 
1940 Is thus likely to be 4,685,000 units 
in round numbers, or 25.5 per cent 
ahead of 1939. The first eleven 
months of the year accounted for 
4,188,934 cars and trucks, or 28 per 
cent ahead of the comparable period 
a year earlier. 

Auto-Plane Program 

The Automotive Committee for Air 
Defense has had to mark time some- 
what in completing the bomber-parts 
display at its headquarters in the 
Qraham-Paige plant, Detroit. Most 
of the delay is attributable to the 
fact that the bombers selected for the 
mass -production program are new 
types, and it is difficult to assemble 
sample parts and blueprints thereof 
for shipment to Detroit. Neverthe- 
less, the 40,000 sq.ft, exliibition space 
is being gradually filled up. Most 
recent additions have been a stabilizer 
and part of a fuselage. Local auto- 
motive concerns possessing sub-con- 
tracts with the aviation industry are 
cooperating in the educational work. 

The Auto Committee has made it 
clear that Its function is comparable 
to that of the National Defense Com- 
mission, namely, make sure that ca- 
pacity to perform the assigned jobs 
is available, and that efficient utiliza- 
tion of manufacturing facilities is at- 
tained. It will not have the power 
or responsibility for placing contracts, 
Contracts for production of parts and 
sub- assemblies will be placed with 
automotive companies by the plane 
makers holding contracts with the 
government to deliver finished planes. 

Companies wishing to figure on air- 
craft parts are invited to visit the 
exhibit (a special pass must be ob- 
tained) or write the committee de- 
scribing the tjrpe of work and volume 


of the establishment, the character 
of equipment installed and the per- 
sonnel. Next the potential supplier 
may embark upon experimental 
studies of the parts he would like to 
manufacture, and await call from the 
committee for a more complete ap- 
praisal of hLs plant facilities, or he 
may Immediately seek orders from 
aircraft manufacturers who may need 
assistance to expedite contracts now 
underway. 

Three Point Attack 

The time schedule for the bomber- 
procurement program has not been 
set by the government, but mean- 
while the Committee is undertaking a 
three-point attack on the project: 

1. To acquaint as many prospective 
suppliers a,s possible with the type 
of work to be done, so that they can 
start figuring ways and means. Sev- 
eral hundred companies have already 
sent representatives to the exhibit, 
and are now figuring production 
methods. High officials of Ford and 
Chrysler have been there several 
times. A valuable by-product of the 
exhibition is bringing parts suppliers 
together with aircraft companies now 
needing assistance with present con- 
tracts. For example, Eureka Vacuum 
Cleaner, Detroit, obtained a $250,000 
contract from Martin for aluminum 
parts. Neither company had previ- 
ously suspected that the other needed 
or wanted its services. 

2. To obtain for automotive produc- 
tion men some knowledge of aircraft 
production problems, and the meth- 
ods of manufacture worked out in 
aircraft plants. The committee now 
has a technical staff consisting of 
W. F. DeGroat. formerly chief engi- 
neer of Barkley-Grow; Charles D. 
Koch, formerly project engineer of 
the same company; and W. F. Johns- 
ton, for ten years in various capaci- 
ties with Boeing, including produc- 
tion. The Army Air Corps is also 
keeping men on hand at the exhibit 
to explain parts and methods. 

3. To survey and list facilities in 
the automotive field and related in- 
dustrle4S, so that once the assemblers 
are ready to go, they will have before 
them a thorough “blueprint” of the 
sources of supply at their disposal. 
It appears that this stage will not be 
reached until some time in the spring. 


PLANE PARTS DELAYED 

DETROIT — Airplane parts man- 
ufacture by automobile compem- 
ies is a long way off. The let- 
ting of contracts alone will 
likely take four or five months. 
Many factors have slowed the 
program. Most automotive parts 
equipment Is not suitable for the 
new job, and tooling will have 
to be “from the ground up”. 
Automobile makers will not 
tackle production of aluminum 
forged aircraft parts which are 
regarded as a bottleneck. The 
job is tricky and they have had 
no experience at it. Forgings 
will continue to be furnished by 
a few companies with the 
“know-how”. Two more big 
airplane assembly plants will be 
built, in addition to the two 
already announced. One may be 
in Indiana. Army objects to any 
more munitions factories being 
put at Detroit. 


In sharp contrast to a year ago, 
auto companies and labor seem able 
to sit down amiably and reach a 
quick decision upon revisions of con- 
tracts. The General Motors negotia- 
tions this spring were settled without 
violence as contrasted to the bitter 
tool and die strike the previous sum- 
mer. Chrysler wound up its negotia- 
tions In two weeks, compared to ex- 
periencing a slowdown and an eleven 
weeks shutdown last year. Briggs 
and Hudson concluded new agree- 
ments practically without public no- 
tice until they were signed. 

Both sides in these negotiations had 
had previous experience in measuring 
the motives and fighting powers of 
the other. For public consumption, 
and that of the union rank and file, 
the union demands were skyhigh. 
Actually, both sides knew Just about 
how far the other would go, also 
how much face had to be saved on 
either .side. 

The Chrysler settlement is note- 
worthy for three things: (1) the 1939 
contract was renewed in full, (2) 
wage rates were frozen for one year 
In return for two cents an hour and 
a $40 Christmas bonus to persons 
with at least one year’s seniority and 
(3) the company went half way on a 
union demand that multiple -shift op- 
erators be paid for eight hours, and 
get time off for lunch. Actually the 
men will now work 7% hr. Instead of 
7^ hr., with one quarter hour for 
lunch and get eight hours pay. 

Union sources claim that the bonus 
and wage increase will net Its mem- 
bers in eleven plants $6,744,000 per 
year. Other sources figure that the 
corporation will disburse about $4,- 
500,000 extra. The company pays a 
Christmas bonus but does not accede 
to the principle of vacations with 
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Card — R. F. Rohlc, catnl()(/ illuslratiu', souls fliis (jrrrfinc/ •tvliich takes a 
jjiendly poke at machine builders 'ivho sit up nights thinking oj new 
gadgets to hang on their products 


Discuss Speed-up of Standards for Defense 
At American Standards Association Meeting 


pay, or vacation allowance, as in the 
General Motors contract. Further- 
more, it is understood that the total 
Increase granted the union does not 
exceed one-half the amount dLstrib- 
uted as bonus to employees in good 
years prior to the union. On the 
other hand, the union can say that 
its members are now receiving per- 
haps the top scale in the industry. 
And many of the older workers will 
tell you that their annual incomes 
used to be higher. 

The Briggs contract provides a $40 
Christmas bonus to 17,000-18,000 
workers and a two-cent-an-hour raise. 

These settlements leave the way 
clear for the UAW-CIO to attempt 
to organize fully the parts industry, 
the aircraft-parts plants in the Mid- 
dle West and on the PacLflc*Coast 
and the drive on Ford. The union 
is silent on its strategy after pe- 
titioning Ford for an election and 
having It refused. Recently the Dear- 
born handbill ordnance designed to 
prohibit distribution of union litera- 
ture at Ford gates was thrown out 
by the courts. Some time ago Ford 
issued a statement to show that its 
workers enjoyed stabilized employ- 
ment and high annual incomes. The 
union asserts that rates are well be- 
low those of G.M. and Chrysler. With 
the lid partially off so far as reach- 
ing Ford workers is concerned, the 
battle of the century is in the 
making. 


NEW YORK — The annual meeting of 
the American Standards Association 
held recently was devoted to speeding- 
up the framing of standards for items 
used in the national defense program. 
Already this year the Association 
has adopted 73 new industrial stand- 
ards. During the sessions R. E. Zim- 
merman, vice-president of U. S. Steel 
Corp., was elected president of the 
Association, succeeding Edmund A. 
Prentis who headed the organization 
for the past two years, and R. P. 
Anderson of the American Petroleum 
Institute was re-elected chairman of 
the Standards Council which is in 
charge of all A.S.A. technical work. 

Probably the most important stand- 
ard in the mechanical field to be 
approved by the A.S.A. in the past 
year is one on twist drills. Also ap- 
proved during the year were stand- 
ards on cast-iron pipes, steel pipe 
flanges and fittings, and spur gearing. 

Retiring president E. A. Prentis, 
called attention to the fact that the 
defense program had highlighted al- 
most all standardization work in the 
mechanical field in the past year. One 
of the problems of the coming year, 
he said, would be to speed up proce- 
dure on undertakings most urgently 


Japan’s Imparts Troublail Little 
By II. S. Export Restrictions 

TOKYO — Although Japanese import 
statistics are no longer released for 
publication, private records at the 
principal import organizations indi- 
cate that the month-to-month trend 
of Japanese imports has set new spec- 
tacular records during October and 
November. Little difficulty is appar- 
ently experienced in obtaining clear- 
ance papers as required under U. S. 
Ehtport Licensing regulations. 

During the past year Investments in 
the machinery and tool industry have 
reached approximately $120,085,000. 
Investments in bonds and shares of 
machinery and machine tool concerns 
have now reached a total of $714,- 
987,500, making it the largest single 
manufacturing industry in point of 
capitalization. This figure accounts 
for B per cent of all registered cor- 
porate capital in Japan. 

If and when the U. 6. and Japan 
go to war, many American concerns 
will have to “write-off’' large invest- 
ments. Americans hold investments 
in the Japanese government, power 
plants and In American manufactur- 
ing industries In Japan. In the last 
group alone, which is the smallest of 
all, total investments amount to some 
$60,000,000, most of which comes un- 
der the heading of machinery and 
machine tools. 


needed for defense, including work 
on screw threads, bolts, nuts and 
wrench openings, on machine pins, on 
wire and sheet metal gauges, and 
on the fit of machine parts. 

Representative Hattan W. Sumers, 
vice-chairman of the Temporary Na- 
tional Economic Committee, asserted 
at the meeting that a great need 
exists In preserving a democracy of 
opportunity for large, medium and 
small business. 


EXTEND EXPORT LICENSES 

WASHINGTON - President 
Roosevelt has applied increased 
economic pressure against Japan 
through a proclamation placing 
iron ore, pig iron, ferro alloys 
and certain iron and steel manu- 
factures under export license re- 
quirements, effective December 
30. Although licenses are re- 
quired to export these articles 
to most other countries. Japan 
has been buying increased quan- 
tities of these materials from the 
U. S. since the export ban was 
put on Iron and steel scrap in 
October and will be hard hit. 
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WtTCH'ING WASHINGTON 


U. S. aid to Britain will be greatly increased. Arms production 
here seen as undergoing a change of tempo as it is geared for 
Optimum output a year from now. Social legislation interferes 

By BLAINE STUBBLEFIELD 


WASHINGTON — It Is easy to over- 
estimate the immediate effects upon 
industry of the President’s policy of 
loaning armament to Britain. It is 
primarily a financial and political 
rather than a production matter. 
However, the new policy does not 
affect the volume of arms produced 
in this country, but grants credits 
to Bi^ftaln, specifies payments in 
goods father 'than in ca-sh. Obvious 
Intent Ls to eredt a guarantee against 
such a situation as existed after the 
last war when^^'f/igh tariffs impeded 
payment of war ’detiU. 

The plan will howei^eT have a host 
of Incidental effects arising from the 
fact that the producers of arms for 
the British will be dealing with the 
U. S. Government rather than a 
British purchasing commission. Plenty 
of manufacturers have felt that how- 
ever many restrictions are placed 
around U. S. arms production, there 
would always be a little profit In the 
British orders. In the future it will 
be just as unpatriotic to haggle over 
a British as an American gun. 

Meanwhile the? arms production 
seems to be undergoing a change of 
tempo. It is tied to the increasing 
belief in the administration that this 
coming Spring will decide whether 
Britain wins or los&s the war, while 
U. S. arms production, more or less 
inevitably, is geared for maximum 
output a year from now. And it bears 
deeply upon the fundamental con- 
troversy which has developed within 
the administration in recent months 
as to the extent to which a military 
economy shall be allowed to super- 
sede a civil economy. 

Two speeches, by Defense Com- 
missioner Knudsen and Priority Ad- 
ministrator Nelson, delivered the 
same night and obviously intended 
to be read together, opened up the 
question. What made the headlines 
was Knudsen’s admls.sion that arms 
production, particularly aircraft, Ls 
lagging behind the schedules set up 
last June. Readers of Ameitican Ma- 
chinist have known of this situation 
for some time. But this does not 
necessarily mean that arms produc- 
tion is bogging down. Aji output of 
700-800 planes a month and of four 
tanks a day, for Instance, is nothing 
to sneeze at. The, schedules were 
drawn on the hopq . of miracles — and 
no miracles occurred. 

More important In ihe long run 


LS the new temper revealed. Position 
of the President so far and of ad- 
ministration economists still is that 
the defense program can be carried 
out without restricting the supply 
of civil commodities and without re- 
laxing any of the New Deal’s labor 
laws. Crucial to this program of 
course is maximum expansion in 
those IndiLstries which serve both 
civil and military needs. 

Great Expansion Held Unwise 

This whole approach has been re- 
sented in some sectors of industry. 
It was felt unwise greatly to expand 
plant not immediately needed for 
arms. Even though the government 
took the capital loss of excess plant 
after the war, they foresaw that the 
very existence of such plant would 
create an extreme buyers’ market 
making difficult the profitable opera- 
tion of any plant. 

This attack upon maintenance of 
a peacetime economy has now been 
reinforced from a new direction. Tlie 
business wing of the defense com- 
mission insists that quick arms pro- 
duction-quick enough to do Britain 
any good— -cannot be attained with- 
out interference with normal life 
“If this program could have been 
taken in one stride.” said Nelson, 
“with no disturbance to normalcy. 


FEW NEW MUNITIONS PLANTS 

WASHINGTON— Lpss than half 
of the $850,000,000 available to 
the Army for government-fi- 
nanced munitions plants has 
been placed to contract. Plants 
announced to date are estimated 
to cost under $400,000,000. At least 
$50,000,000 in additional contracts 
are expected to come through 
rather promptly. Plans for con- 
siderable of the remaining $400.- 
000,000 are in various stages of 
completion, with some of them 
yet to be started. Only one 
heavy gun plant contract has 
been let. More are to come, with 
the balance of the plants cover- 
ing a wide range of munitions. 
The plans also cover provision 
only for 2,000,000 men with the 
Army thinking of the necessity 
for 4,000,000. 


then it was too small.” To maintain 
that we can do the arms job and 
still continue business as usual, he 
says, is practically “fifth columny.” 

It Is significant that, in urging 
greater production, Knudsen stressed 
Lhree-shift, seven-day operation, 
rather than expansion. Expansion Is 
slow, though it may lead to a greater 
eventual output. And to expand 
merely to avoid rationing butter may 
mean the diversion of attention and 
resources which could otherwise be 
devoted to gul^s. 

Clearly evident in the new line is 
the implication that New Deal labor 
standards cannot be maintained. 
That “we can do more work in fewer 
hours” is a paraphrase, or at least 
parody, of the President's statement 
of a f^w months ago, and it was 
lis^ted by Nelson among the slogans 
of the fifth column, Knudsen lined 
himself up against boycotting Wagner 
Act violators. Labor must voluntarily 
work harder and longer, said Nelson. 
Knudsen is troubled by the same 
question that arose in the Vultee 
strike — that labor is not sold on the 
urgency of the arms program. 

Social leeislatlDn Interferes 

First official a.5.sertion that social 
legislation ha.s in berf erred with arma- 
ment production came with a release 
this month of the annual report of 
the Navy’s Bureau of Supplies and 
Accounts. The Waish-Healey law re- 
quiring government contractors to 
pay time and a half after forty hours 
and to pay prevailing wages has made 
it very difficult to obtain bids for 
Navy supplies, according to Rear Ad- 
miral Ray Spears. In particular pro- 
mulgation of minimum wage deter- 
minations for the iron and steel 
industry has “practically eliminated 
competition in this Industry.” Only 
one steel producer willing to accept 
Waish-Healey stipulations produces 
a complete range of supplies, so that 
on some items the Navy received only 
the one bid. 

In the case of 2,000 aircrafts clocks 
the Admiral said it was impossible 
to get any bids under the act and 
it was necessary to buy under the 
open market provisions of the act to 
get around it. After enactment of 
the Waish-Healey Act the number 
of bids on Navy contracts dropped 
from an average of 7.49 to a low of 
about three bids per lots In Sep- 
tember 1939. However It rose there- 
after to bring the average for fiscal 
1940 to 5.03 bids per lot. The Admiral 
also complained that profit restric- 
tions under the Vincent-Trammel Act 
had prevented needed expansion of 
plant by Navy suppliers. 
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Manages AC Division 



GEORGE MANN. JR. 


. New Personnel and Manufacturing Heads of G-M 



B. D. KUNKLE F. O. TANNER 


NAMES in the NEWS 


W. V. C. Auser, former personnel 
director of Wright Aeronautical Corp., 
has been appointed to the newly 
created post of personnel director of 
Curtiss-Wri^ht Corp. 

A. H. Fertaert has been elected 
president of the Pittsburgh Steam- 
ship Co., U. S. Steel Corp. subsidiary, 
succeeding A. F. Harvey, who is re- 
tiring after 39 years of service with 
the company. The Pittsburgh Steam- 
ship Co. operates the lake ore-carry- 
ing fleet of the U. S. Steel Corp. 

John F. Ditzell has been appointed 
general sales manager of Shafer 
Bearing Corp., Chicago. For a num- 
ber of years Mr. Ditzell was a sales 
executive of the Stewart- Warner- 
Alomite Corp. 

R. E. Doherty, president, Carnegie 
Institute of TtK^hnology, and Harry 
T. Woolson, executive engineer, the 
Chry.sler Corporation, have been 
elected president and vice-chairman 
respectively of the Engineers’ Coun- 
cil for Professional Development. 
George T. Seabury, secretary of the 
American Society of Civil Engineers, 
was elected secretary of the Council. 

Robert M. Gaylord, president, In- 
gersoll Milling Machine Co., has been 
named president of the Illinois Man- 
ufacturers Association. O. M. Burton, 
Dixie Corp., and H. G. Myers, Gard- 
ner-Denver Co., have been named 
first and second vice-presidents re- 
spectively. 

J. A. Ingwersen, formerly manager 
of Midwestern Sales, has been named 
manager of the Sheet and Strip 
Sales Division of the American Roll- 
ing Mill Co. F. E. Wortley succeeds 
Mr. Ingwersen. 


M. L. Fawcett has been appointed 
staff assistant at the Westinghouse 
Electric & Mfg. Co.’s plant at Pitts- 
burgh. J. K. Hodnette has been ap- 
pointed manager of transformer engi- 
neering at the Sharon, Pa., works 
of the company. 

B. D. Kunkle has been appointed 
vice-president in charge of per- 
sonnel and F. O. Tanner has been 
appointed vice-president In charge 
of manufacturing of the General Mo- 
tors Corp. W. C. Williams, Jr., another 
vice-presidential appointee, has been 
placed in charge of the accessory 
division. He is also a member of the 
a d minis tr a ti on c oniiii i 1 1 ec . 

L. C. Goad, general manager of the 
AC .spark plug division at Flint. 
Mich., ha.s been transferred to De- 
troit where he will act a.s assistant 
to Mr. Williams. George Mann. Jr., 
who has been associated with Geiu'ral 
Motors for 21 years, has been ap- 
pointed general manager of the AC 
.spark plug division to .succeed Mr, 
Goad. Mr. Mann was formerly assist- 
ant secretary and director of indus- 
trial relations for the division. 

S. M, Jenks has been appointed 
general .superintendent of Gary 
works of the Carnegie-Illinois SU^el 
Corp. Mr. Jenks succeeds E. E, Moore, 
who has been elected vice-pre.sident 
in charge of industrial relations. 

Norbert K. Koebel, formerly metal- 
lurgist with Eastman Kodak Co., 
has been appointed research direc- 
tor for the Lindberg Engineering 
Co., Chicago. Ralph Stahl, formerly 
service engineer in the company’s 
Chicago territory, has been appointed 
manager of the newly opened Lind- 
berg of&ce at Indianapolis, Ind. 

A. B. Morey and C. K. Swafford 
have been elected vice-president and 


a member of the bp^^i of directors 
respectively, of the Glsholt Machine 
Co., Madison, Wis, Mr. Morey who 
formerly served as treasurer of the 
company, was succeeded by H. J, 
Homewood. 

H. A. Scallen has been appointed 
district manager for the Hartford 
branch of the Jessop Steel Company, 
Washington, Pa. H. F. Robertson ha.s 
been appointed sales representative 
for the company in the same terri- 
tory. 

Arthur B. Purvis, director-general 
of the British Purchasing Commis- 
sion in the United States, has been 
marie a Privy Councilor. 

Harris E. Thorn has been appointed 
manager m Philadelphia of John A. 
Rocbling’s Sons Co. W. K. Hanna has 
been appointed mai^ager of the com- 
pany’s Pittsburgh territory. 


PLANT EXPANSION 

Bethlehem Steel Corp., Los Angeles, 
has begun construction of several 
new buildings for its ship building di- 
vision. The expansions, constructed at 
government expense, Include ma- 
chinery and equipment which will 
cost $2,756,000. 

A. M. Byers Co., Pittsburgh, will 
soon begin the construction of added 
plant facilities. The expansion sched- 
ule will enlarge the company’s activi- 
ties to include the production of a 
broad line of alloy steels, Including 
stainless. 

Northrop Aircraft, Inc., Hawthorne, 
Calif., Is erecting a new factory 
building, which will cover an area 
of 60x175 ft. will cost $21,000. 
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J. WALLACE CARREL DIES 


OBITUARIES 



J. WALLACE CARREL 


J. Wallace Carrel, 73, vice president 
and general manager of Lodge & 
Shipley Machine Tool Co. since 1917, 
died recently at his home in Cincin- 
nati. In point of service Mr. Carrel 
was one of the oldest men in the 
machine tool industry. On December 
28 he would have completed 52 years 
in the business, for it was on that 
date, in 1888, that he went to work 
for the Lodge & Davis Co., Cincinnati 
He was with this firm from 1888 
to 1097, during the changes to the 
Lodge di Davis Machine Tool Co. and 
the Davis & Egan Machine Tool Co. 
At various times he served as man- 
ager of the New York store for Lodge 


Mall Tool Co., Chicago, has doubled 
its plant area by the purchase of a 
building and land from Republic 
Steel Corp., near its prcvsent plant. 
About $100,000 worth of new equip- 
ment has been ordered for the 50,000 
sq.ft, of additional floor space. 

Anacapa Aircraft Corp., Santa 
Paula, Calif., has begun construction 
of a new factory for the manufac- 
ture of primary and basic training 
planes. 

The Champion Spark Plug Co., 
Toledo, has let a $70,000 contract for 
expansion of its plant. 


& Davis, and as manager of the 
Cleveland store of Davis & Egan. 

About this time Mr. Carrel joined 
forces with Charles E Billin & Co. 
until 1898, when he went with Hill, 
Clarke & Co , Boston. He remained 
there until 1902, when he was elected 
president of Draper Machine Tool Co. 

In 1908 American Machinist 
wanted a man to tour Europe and 
study Industrial conditions and shop 
methods. It wanted a man who had 
the full confidence of mdustry, and 
selected J. Wallace Carrel. On his 
return from Europt‘ he became gen- 
eral sales manager of Lodge & Ship- 
ley Machine Tool Co. 


Foote-Burt Co., Cleveland, has pur- 
chased the Hammond Manufacturing 
Co , maker of sensitive radial drills 
and surface grinders. The Hammond 
Company was organized in 1916 by 
officials of Strong, Carlisle and Ham- 
mond Co., who have operated it 
since. 

Aluminum Industries, Inc., Cincin- 
nati, has started construction of a 
new plant unit containing 150,000 
sq.ft, of floor space. When the foundry 
is completed, the company will begin 
construction of shop for machine 
operations which will total 300,000 
sq.ft, of space. 



ALVIN IRWIN FINDLEY 

Alvin Irwin Findley, editor of The 
Iron Age for 20 years prior to hLs 
retirement in 1930, died recently at 
his home in Bt. Petersburg, Fla. He 
had spent 50 years in journalism, 38 
ol them in the field of business 
journalism. He spent his early days 
in Akron, Ohio, and went into news- 
paper work. He was editor of Iron 
Trade Review (now known as Steel) 
for seven years prior to becoming 
associated with The Iron Age. He 
was the first president of the Na- 
tional Conference of Business Paper 
Editors. 

Carl Ludwig Grohmann, formerly 
chief engineer of the Pratt &; Whit- 
ney Div., Niles-Bement-Pond Co , 
West Hartford, Conn , died two weeks 
ago Mr. Grohmann who was 79 years 
old, was a member ot the American 
Society of Mechanical Engineers. 

Charles J Reinbolt, 65, formerly 
shop foreman of the A. F. Oliver 
Gear & Machine Co , Buffalo, died 
recently. Mr Relnbolt had been em- 
ployed by the company since Its 
organization 25 years ago. 

Marshall Williams, 67, a former 
official of the American Bridge Co., 
Pittsburgh, died recently. 


MEETINGS 


Society of Automotive Engmeers. 
Annual meeting, and engineering dis- 
play, Book-CBulillac Hotel, Detroit, 
Mich., Jan. 6-10, 1941. 

Machine and Tool Progress Exhibi- 
tion. Sponsored by the American So- 
ciety of Tool Engineers. Convention 
Hall, Detroit, Mich., March 25-29. 
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SHOP EQUIPMENT NEWS 


Murchey Single and Double Spindle Machines 

Designed to Tap and Chamfer Nose End of Shell 


Murchey Machine & Tool Co , 951 
Porter St , Detroit, Mich , has an- 
nounced a series of single and double 
spindle machines especially designed 
to tap and chamfer the nose end of 
shell Illustrated ls a double spindle 
machine aiianged with leadscrews to 
tap and chamfei 4 5 Naval HE 
shell 

Special shell holding fiixtuies In- 
clude haidened and ground pads 
which locate the shell within a few 
thousandths of concentricity with 
the spindle These pads may be 
changed for vaiious shell sizes After 
the shell is approximately located 
it IS picked up by an an -actuated 
female centei, which foices the shill 
forward until the nose end is firmly 
held in a hardemd and giound sei- 
rated bushing This bushing suppoits 
the shell iigidly in alignment foi 
tapping and diamfeiing It may be 
changed to accommodate shell ol 
dilTerent contour oi size Female 
cenlei and length ol sLioke of an 
cylmdei can likewLse be changid foi 
various types of sin 11 

Machine spindles aie equipped 
with Muichey Typi M hardened and 
ground collapsible taps which in- 
clude four learning tools as well rus 
foui chaseis The taps die actuated 
by yokes opiiatmg between adjust- 
able stops which tnp the taps to 
predetermined positive thread length 
and reset the taps for the next 
operation 

Sequence of opeiations is to cham- 
fer the shell with the tap chasers 
collapsed and with the lead sciews 


disengaged The carnages aie then 
returned, automatically expandmg 
the chasers foi the tapping opera- 
tion the lead sciew is thrown In 
and the shell is tapped in perfect 
alignment and with accurate lead 
By completing tapping and chamfei - 
mg in the same spindle, concen- 
tricity IS maintained and a separate 
chamfering operation is avoided 

Hannifin Straightening Press 

Has Capacity of 150 Tons 

This 150-ton straightening pi ess, 
built by Hannifin Mfg Co 621-631 
S Kolmai Ave Chicago 111 Ls pio- 
\ided \Mth a laige table to facilitate 
stiaiphtenmg steel castings and sim- 
ildi woik Puss bast is designed foi 
installation bilow flooi level to bring 
the table to a convenient height ioi 
t asy handling of bulky pieces 

Sinsilive piessme coiitiol ls used 
pi Quoting simple and accuiate han- 
dling This t\p«=- of contiol allows 
unusually rapid handling ol slialght- 
tnmg opeiations with fingei-tip or 
light foot pedal contiol ol lam move- 
ment and ram piessuu Ram move- 
ment both up and down and pies- 
suie contiol aif accomplislicd by 
opeiation of a single hand lever oi 
foot pedal 

Initial movement of the contiol 
livei causes the lam to move down 
lapidly at nominal piessure The lam 
descends until It touches the woik 
and then stops Movement of the 
contiol lever beyond the approach 


position causes the ram to exert 
pressure proportional to the distance 
the control lever Ls moved Any re- 
quired ram pressure up to the ca- 
pacity of the press is obtained merely 
by moving the control lever Releas- 
ing the lever at any point auto- 



matically returns the ram to top 
position with a high-speed return 
sti oke 

The motor-diiven hydraulic power 
unit IS built into the pi ess base 
Fiame is welded and all piping ls 
concealed Dimensions stroke 20 in , 
gap 30 in , leach 30 in Table rneas- 
uies 54x96 in 
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"Char-Mo" Atmosphere Furnace 
Used for Tool Tip Brazing 

Brazing of cemented carbide tool 
tips to shanks Ls one of the outstand- 
ing uses of the “Char-Mo” atmos- 
phere furnace developed by Surface 
Combustion Corp., Toledo. Ohio. This 
controlled-atmospherc furnace main- 
tains absolute surface cleanliness 
without decarburization of high-car- 
bon shanks. 

“Char-Mo" atmosphere, developed 
a few years ago for heat-treating 
high-carbon and alloy steels with- 
out scale or decarburlzation, is pro- 
duced from charcoal in a self-con- 
tained generator This atmosphere 
Ls approximately 2 3 nitrogen and 
1 3 carbon monoxide, with only in- 
finitesimal traces of water vapor and 
carbon dioxide. Since the only com- 
bustible is slow-burning carbon mo- 
noxide which Ls diluted with two parts 
of nitrogen, the possibility of an 
explosion Ls practically nil 

Generator, which requires no sep- 
arate heating, consists of a refrac- 
tory tube which pa.sses vertically 
through the furnace between the 
muffle and furnace wall. The tube 
top is above the furnace and Ls con- 
nected to a charcoal hopper. The 
bottom Ls below the furnace, con- 
nected to a simple ash remover. Air 
(from the same blower used to supply 
combustion air to the burners) is in- 
troduced near the bottom of the tube 
As the air rises through the tube it 
reacts with the incandescent charcoal 
and forms a gas Ideally suited for 
brazing. 

Furnace proper is gas-fired and 
consists of a preheat zone, a heating 
or brazing zone, and a cooling zone. 
Preheat zone Ls also equipped with 
burners, used when starting or run- 
ning heavy loads. Cooling zone is 
water jacketed for rapid cooling. The 
protective “Char-Mo” gas is intro- 
duced Into all three chambers. 

Tools are placed on open trays and 
manually pushed through the fur- 
nace. Loading and unloading takes 
place through side doors. The fur- 
nace produces an average of 2,000 
pieces per 16 hr. The cycle Ls 
hr., consisting of 15 min. preheat, 5 
min. braze, and 70 min. cooling. 
Amount of charcoal used is 50 lb. 
per 16 hr. 


Wardwell Saw Griader 

Indexes Work Automatically 

The No 57T automatic metal saw 
grinder offered by Wardwell Mfg. Co., 
3167 Fulton Rd., Cleveland, Ohio, 
was designed especially for sharpen- 
ing form milling cutters, slitting and 
screw slotting saws in gangs in one 
setting. The machine automatically 
Indexes the gang of saws, one row 
of teeth at a time, with the grinding 
whcfd shaped to suit the tooth gullet. 

Thi^ macJiine is claimed to be 
capable of sharpening a gang of saws 
with a variation of plus or minus 
0.001 in. of exact diameter for the 
entire lot. A group of 250 saws, 
0.015 in. in thickness, can be sharp- 
ened at one time. Of durable, accu- 
rate construction, this machine Ls 
equipped for either wet or dry grind- 
ing. It handles work from 2 to B in. 
in diameter and in gangs up to 
3 ’i in. in thickness with tooth spac- 
ing up to 1^1 in. Weight of the 
pedestal type is approximately 625 
lb ; weight of the bench- type Ls 
about 500 lb. 



Special Landis Machine 

Performs Multiple Operations 

Landis Machine Co., Waynesboro, 
Pa., has developed a recessing, boring 
and tapping machine which Is de- 
signed to flnLsh completely the in- 
ternal or tapped ends of integral 
joint type casing at one chucking. 
Similar to the mill type receding 
chaser pipe threading and cuttlng-off 
machine, this device employs a spe- 
cial carriage on which are mounted 
recessing, boring and tapping tools. 

In effecting this arrangement, 
three tool slides are mounted on a 
cross slide which can be Indexed 
to bring any one of the tool slides 
into working position. One tool slide 
finishes the recess, faces the end of 



the casing, and chamfers three sur- 
faces in the end. A second tool slide 
flnLshes the taper bore preparatory 
to tapping. The third slide is a spe- 
cial receding chaser collapsible tap 
arranged to chase the internal thread 
using the Icadscrew mechanism built 
into the machine. 

All movements of tool slide.s as well 
as those of the cross slide are hy- 
draulically controlled, with the cir- 
cuits arranged with interlocks to 
assure correct operating sequence. 
The cross slide Ls hydraulically locked 
into position when any of the tool 
slides is in action. Controls are con- 
veniently centralized on a panel at 
the front of the machine, providing 
the operator full control from a po.si- 
tion permitting observation of the 
tool during machining 


Sectional Drill Press 

Is Developed by Delta 

Delta Mfg Co . 620 E. Vienna Ave , 
Milwaukee. Wis , has developed a 
sectional drill press which permits 
the user to make up his own drill 
presses to fit exact needs. By using 
these sectional drill press production 
tables it Ls possible to build up drill 
presses with from one to an indefinite 
number of spindles — all 14 in. or all 
17 in. or any combination of both — 
with the drilling heads spaced to fit 
Individual requirements. 

Each table section measures 22% 
in. deep by 30 in. wide (with ends 
35 in. wide) with room for two spin- 
dles, providing a minimum center- 
to-center distance of 15 in. Tables 
are accurately ground and fitted. 
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Farrel-Birninghan Offers 

“Maager" Flexible Coupling 

D&signed to save space and at the 
same time secure full flexibility, the 
‘Manger” flexible couplmg has been 
developed by Pai rel-Birmmgham Co, 
Buffalo, N Y This coupling provides 
complete flexibility with approxi- 
mately one-half the axial clearance 
usually required A dummy, pilot or 
stub shaft generally necessary with 
other types is eliminated Coupling 
Ls equally applicable for connecting 
two free-ended shafts in combination 
with a solid flanged half coupling 
which gives a close-coupled connec- 
tion 

In connecting shafts of different 
diameters the coupling is mounted 
on the smallei shaft and bolted to a 
half coupling on the larger shaft 
Since the size of the flexible member 
IS determined by the size of the smal- 
lei shaft a smaller coupling can be 
used 

Compensation for misalignment is 
made by an internal sleeve which 
floats between an externally geared 



hub and an inttinally geared cover- 
ing sleeve The Internal sleeve which 
engages the hub and outei sleeve is 
Iree to slide and lock adjusting for 
differences in alignment The driv- 
ing member of the couplmg can be 
cither the geaied hub or the covei- 
ing sleeve 

Gear teeth aie accurately gener- 
ated on Farrel-Sykes machines Ex- 
ternal teeth are crowned which gives 
full freedom to the floating sleeve 
wlthm the design limiLs of the coup- 
ling Compensation is provided for 
offset, angular and combined mis- 
alignment without resistance to fiee 
lateral float of the connected shafts 
Contact areas are large, and heavy 
oil lubricating the contact surfaces 
provides a cushion against shock 
without the necessity of using flexible 
materials 



16-Ft. Baldwin-Southwark Bending Roll 

Uses Welded Construction for Simplicity 


Simplification of design through use 
of welded consluiction is achieved 
in the 16-fl hoiizonbal bending roll 
built bv Baldwin Southwark Div 
Baldwin Locomotive Woiks Philadel- 
phia Pa ThLs roll provides greater 
ligidity and better load distribution 
at the several joints between the 
diive box bed lails and innei hous- 
ing by welding these parts as an 
mtegial unit 

Drive geais aie aiiang^d to minl- 
mi/t twLsting moments set up in this 
legion Oil-tight boxes bolted to the 
fianu contain nuts and geais foi 
scipwing down the top loll Conical 
shapes can be i oiled by lacslng om 
end of the top loll ’'"'he two control 


"Micro” Bench Shear 

Cuts Medium-Weight Sheet 

Intended for woik between the heavy 
floor type foot opeiated shear and 
the small thumb and finger operated 
tinsmiths shear the Micro bench 
sheai built ty ONeil-Irwln Mfg Co, 



levels shown in the left foregiound 
oppiate clutches which peimll either 
end of this loll to be raised or low- 
pied Independently 
Cylindeis and shapes which must 
be lemoved from the machine in a 
direction parallel to the axis of the 
rolls arc readily handled because of 
the use of a drop-end housing Bal- 
ance bar at the left of the top roll 
IS engaged lo suppoit it in a hori- 
zontal position while the right hous- 
ing LS loweied to clear that end A 
light shop crane can be used for 
handling this housing or hvdro- 
pneumdlic opeiation can be furnished 
which provides consideiably gieater 
speed and convenience 


316 Eighth Ave S MlnneapolLb, 
Minn can be set foi accuiately trim- 
ming metal stampings ior die dupli- 
cating work and lor shearing mate- 
nal to dip duplicating size from stock 
sheets 

Design of the shear pel mils close 
obscivation of woik at all times The 
working table can be dulled and tap- 
ped lor precLsion gages for die sub- 
stitute and semi-pi eduction work 
It is made of steel plate and can be 
leplaced fiom stock material when 
lequlred Material guides provide for 
accurate shearing to within less than 
0 001 in 

Design of this tool allows circular 
and irregular mateiial to be sheared 
where only a part of the piece is to 
be tiimmed Interfering material may 
be left free of the blade by cutting 
Irom around the ends of the shear 
Clearance between shearing blade 
can be adjusted Maximum shearing 
width is 6V^ in , maximum shearing 
capacity is 24 gage steel plate full 
width and 18 gage steel plate of 1-in 
width 
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Geisral Electric Oeveleps 

Gas Carburiziag Furnace 

A gas-carburlzln? electric furnace for 
case-hardening steel parts has been 
announced by General Electric Co , 
Schenectady, N Y This furnace is 
claimed to offer outstanding ad- 
vantages over other methods of car- 
burization A hydrocarbon gas, cir- 
culated rapidly through the charge, 
Is used Instead of a solid carbon com- 
pound as a source of carbon Since 
the gas is uniformly distributed in 
the furnace, a case of uniform thick- 
ness forms on every surface, regard- 
less of position in the load In addi- 
tion, the furnace can be controlled 
automatically to reproduce any car- 
burizing treatment, time after time, 
on a production-line basis 
Operating data are said to show 
that savings as high as 75 and 80 
per cent are made undei some condi- 
tions when this gas-carburkmg fur- 
nace in substituted for older methods 





of carbuiizing These savings are 
possible because of the shortened 
carburizing cycle, elimination of 
packing material and improvement 
in quality and unifoimity of carbur- 
ized parts 

Propane gas is passed into the 
chamber through an inlet in the bot- 
tom of the retort at the periphery of 
the circulating fan The amount of 
carbon In the furnace is controlled by 
regulation of the gas flow The fan, 
which is made of heat-resLstlng alloy 
Ls driven by an easily accessible 
standard induction motor Rapid 
circulation of the gas assures quick 
heating and uniform temperature 
distribution 

Natioual Acne Centrifuge 

Adaptable to Many Uses 

The No. C-1 positive universal cen- 
trifuge developed by National Acme 
Co , 170 E. 131st St , Cleveland, Ohio, 
accommodates a variety of bowls and 



is especially suited to shops using 
considerable quantities of cutting, 
lubricating hydraulic oi soluble oils 
Available with single or double inner 
cylinder, wing impeller, enamel spider 
and special filter, this device is said 
to save oil, protect bearings and in- 
crease tool life It Is claimed to be 
ideal for installation m built-in oil 
reconditioning systems 


Challenge Lapping Plate 

Has 1-16 Inch Grnoves 

To piuvlde for aceurate lapping of 
delicate joints, Challenge Machmeiy 
Co, Gland Haven Mich ha.5 de- 
signed a senii-steel lapping plate 
having -in grooves spaced ’2 in 
apait, running I he full length and 
width of the surface Joints lequired 
to hold oil can be properly lapped 
with thks plate which is specifically 
designed to assuie a perfect fit when 
lapping m metal-to-metal joints on 
which no gasket, shellac or sealei 
of any kind is used 
A specially designed all-steel stand 
IS available with these lapping plates 
It LS arc- welded for rigidity and 
strength and is equipped with closely 
spaced lock leveling screws to enable 
the user to keep the plate level at 
all times Plates are built in a wide 
variety of standard sizes, rangmg 
from 8x8 to 52x144 in Special sizes 
are built to order 



"Trumark Juaior” Protractar 

Makes Accurate Layouts 

Accurate layouts for any angle cut 
on round surfaces are possible with 
the '‘Trumark Junior" protractor de- 
veloi>ed by Tru-Line Corp., 6022 Wil- 
shire Dlvd , Los Angeles, Calif Time 
and material are saved through ac- 
curate cuts made without templets or 
Involved calculations 
On any rectangular form, the in- 
strument is held squared to the edge 
or corner, the desired angle is set on 
the protractor scale, and the line 
marked The mark goes completely 
around T or channel shapes Foi 
machining the forward edge, the in- 
strument shows the exact angle of 
any cut, or can be used as a marking 
edge on small '■uts 
For marking pipe, the "Trumark” ls 
firmly held in place by a strap Two 
levels show exact position for the 
instrument The desired angle ls 
set on the 180-deg scale and the flex- 
ible marking arm then scribes a line 
completely around the pipe The 
device is all die cost, with maiking 
arms held in position by fiber dusks 



More Fluorescent Lamps 

Announced by General Electric 

The Lamp Department of Genei^l 
Electiic Co Ncla Paik Cleveland 
Ohio, has bi ought out three ne^ 
fluorescent lamps One Ls a 100-watt 
60-in lamp, anothei is a 6-watt 9-in 
lamp, and the third is a Soft- White 
lamp made in several sizes 
The 100- watt lamp employs a T-17 
tubular bulb measuring 2 ^h in in 
diameter It is designed for geneial 
lighting needs, and pioduccs moic 
than double the amount of light 
given off by the standard 40-watt 
3500 F white fluorescent lamp, with 
only a slight mcrease in surface 
brightness The 6- watt lamp em- 
ploys a T-5 round bulb and minia- 
ture blpln base This lamp of da\- 
light and 3500 P white permits use 
of fluorescents in many places wheie 
larger lamps are not practical The 
new soft-white lamps come in 15, 20 
30, and 40-watt sizes and in IB, 24, 36 
and 48-ln lengths The 15 and 30- 
watt sizes have T-B bulbs; the 20 and 
40-watt sizes have T-12 bulbs 
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Acme “Hot Spot" Welder 

Is Operated by Air 

Type PT-1 air-operated spot welder 
IS manufactured by Acme Electric 
Welder Co., 5621 Pacific Blvd , Hunt- 
ington Park, Calif., in capacities from 
30 to 150 kva. In the smaller capacity 
welders throat depths are available 
from 12 to 30 in , while in the larger 
capacities throats range ?rom 12 to 48 
m. Eight steps of heat regulation are 
standard, but up to 32 steps can be 
supplied. 

Base is of all-welded steel con- 
struction. Features include water 
cooling of secondary, column and 
electrodes, universal double end re- 
versible horns, positive-locking heat 
switch, and complete air equipment. 

standard Screw Gage 

Made Available by No -Pans 

No-Pans Washer Co., 383 Nelson Ave., 
Cliffside Park, N. J., has developed 
a standard screw gage which gives 
screw sizes for machine screws from 
No. 4 to No. 22 and for wood screws 
from % to In This tool also gives 
12 machine screw threads and 29 
tap holes to drill for machine screws. 
Made of stainless steel, the device 
measures 2 V 2 XIM! in. 
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Improved Thomson Motor 

Moasuros Wolding Prossuros 

Improvements in the design of the 
resistance welding pressure meter 
developed by Thomson-Glbd Electric 
Weldmg Co., 164 Pleasant St., Lynn, 
Moss., iiLsure greater precision, perm- 
anent accuracy and a wider selection 
of calibrations. Meter consists of an 
oil-fllled diaphragm connected to a 
gage made with a bronze-bushed 
movement. Dial is calibrated to read 
directly in pounds. A plunger tube 
plug stabilizer in the stem protects 
the gage against damage from sud- 
den application of pressure, and 
eliminates danger of the needle being 
forced off the scale or turned on its 
shaft. 

The diaphragm unit is resistance 
welded throughout, the pads being 
welded to the diaphragm plates 
which are seam welded together. The 
stud Into which the gage is screwed 
IS welded to the diaphragm. Gages 
are available in capacities up to 350, 



550, BOO, 1600, 2500, 4000, 5000 and 
6000 lb- They are chromium plated, 
have beveled glass faces and are 
individually packed in wooden boxes. 


"Protexteel" Metal Coating 

Defies Abuse and Corrnsion 

"Protexteel,” developed by WaLson- 
Standard Co , 225 Galveston Ave., 
Pittsburgh, Pa., is claimed to dry 
hard in any weather, resist abrasion 
and abuse, and to defy corrosion 
Consisting of a primer and finish 
coat, these compounds arrest cor- 
rosion by zinc chromate pigments, 
and afford lasting protection with a 
Bakelite varnish. Finish coat is said 
to provide a long-lasting, highly elas- 
tic and extremely durable surface 
strongly resistant to abrasion, even 
under handling and erecting pro- 
cesses. 



Atlas Milling Machine 

Handles Smaller Work 

The bench milling machine built by 
Atlas Press Co., Kalamazoo, Mich , 
has been designed for Improved effi- 
ciency, versatility and economy on 
small piece milling. Tills tool handles 
the full range of milling operations 
from heavy slabbing and facing to 
light end milling, keyways, finishing 
and layout work. 

In this machine three types of 
table controls are available: stand- 
ard screw feed, rapid-production 
lever feed, and "Changeomatic” feed 
for instant selection of automatic 
table feeds. A wide range of spin- 
dle speeds provides correct surface 
speeds for all types of work and 
cutters. Swivel vise, rotary index 
table, indexing centers, and coolant 
system are available. 

Specifications: table working sur- 
face, 4 y 2 Xl 8 In.; longitudinal table 
travel, 12 in. (10 in. with ‘‘Change- 
omatic” feed) : vertical table travel, 
6 in.; approximate over-all dimen- 
sions, 25^2X32^^X22 m 


Grooved Lathe Ceoter 

Improves Work Lubricatiou 

It Is claimed that work turned be- 
tween centers need never be relu- 
bricated when the Type CMD heli- 
cal groove lathe center Is used In 
the tallstock This lathe center, of- 
fered by Chicago Mfg. & Distributing 
Co., 1928 W. 46th St., Chicago, 111., 
holds an ample supply of lubricant 
and permits It to flow down where 
it will do the most good. Left-hand 
grooves prevent excess lubricant from 
dripping or being forced out of the 
work bv rotation. Center is available 
in sizes from No. 0 to No. 6 . 
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Elnes Hydraulic Press 

Haudles General Work 

A large volume and wide variety of 
general shop work can be handled 
efficiently with the hydraulic press 
developed by Charles F. Elmes Engi- 
neering Works, 230 N. Morgan St., 
Chicago, 111. With a 12-in. screw 
adjustment and a 12-ln. ram stroke, 
this model has a total stroke of 24 
in. Platen is adjustable by means of 
a ratchet gear. Control is by a single 
lever. Maximum accessibility during 
operation is obtained by a simple 
frame of all-welded steel Capacities 
and sizes to suit nearly all require- 
ments are available, beginning with 
a model powered by I'j-hp motor. 

Paint Spray Booth Fan 

Developed by DeDothezat 

A paint spray booth fan placed on 
the market by DeBothezat VcriLllat- 
iiag Equipment Div , American Ma- 
chine & Metals, Inc , East Molme, 
111., assures protection against haz- 
ards of spray painting under all 
operating conditions. Built to Under- 
writers’ specifications, this fan ls 
corrosion -resisting and non-sparking 
Motor IS substantially mounted and 
balanced outside the fan housmg on 
an adjustable base, and power is 
transmitted by V-belts through a 
vapor-proof drive chamber. Fan 
wheels are of die-formed aluminum, 
with blades readily removable 



Bonney Forge & Tool Works 

Offors Soft Faco Haiiaers 

Five additional types have been 
added to the line of soft face ham- 
mers made by Bonney Forge & Tool 
Works, Allentown, Pa. The new types 
and sizes are especially useful where 
a hammer Ls required that will not 
mar finely finished surfaces or deli- 
cate machine parts. They are also 
useful for forming and working light 
sheet metal. 

Hammers are available with one 
regular face tip and one ball pein 
tip; with one straight peln tip and 
one cross pein tip; with two ball pein 
tips; with one square tip and one 
offset pein Up; with two regular face 
tips and with one regular face tip, 
and one regular face tip with brass 
Insert. All tips are renewable. 'They 
are made of a tough, amber colored, 
cellulose composition that will not 
shatter or chip. HicKory handles 
have comfortable grip and are se- 
curely wedged in the steel center 
body. Head weights range from IVa 
oz. to 2 lb. 



Sheet and Strip Formed 

With “Micro” Bench Drake 

O’Ncil-Irwin Mfg Co , 316 Eighth 
Ave. S , Minneapolis, Minn , has de- 
veloped the "Micro” bench brake for 
precision forming of angles and 
channels from sheet and strip stock 
This tool will handle materials in 
sizes from in up. It will also 
form angles, brackets, vees and other 
types of folding to 110 deg. 

Folding operations are completely 
visible, allowing the operator full 
control. Horizontal and vertical ad- 
justment of the folding plate is pro- 
vided for accurate setting to form 
either acute or obtuse angles. Ac- 
curate folding stops are provided for 
duplicating all operations to within 
0 001 in. Material guides can be 
quickly adjusted for accurate metal 
duplicating, and rapid folding of 
sheet material on a semi-production 
basis. Maximum folding width Is 6 



in. Maximum folding capacity, full 
width, is 18 gage steel plate. Maxi- 
mum folding capacity, 4 in. width, 
is 16 gage steel plate. 

Oil-Immersed Starter 

Features Better Pretection 

General Electric Co., Schenectady, 
N. Y., has developed an oil-immersed 
combination starter for use In cor- 
rosive or hazardous gas locations 
The device Is available with or with- 
out a circuit breaker. 

To facilitate Installation, a one- 
piece cast-iron head, used in both 
forms, permits conduit entrance from 
five directions. As protection against 
external corrosion, stainless steel and 
Monel metal are used for all exposed 
parts. Copper-bearing steel tank and 
cast-iron head provide additional 
protection. Reversible tips prolong 
contact life, and protection against 
harmful overloads Is supplied by an 
isothermic induction-temperature re- 
lay immersed in the oil. 

“Micro-Cam” Oil Valve 

Has Straight-Line Flow 

Flow Is directly proportional to the 
area of the slot opening and to the 
number on the calibrated dial in the 
“Micro-Cam" oil valve developed bv 
Hauck Mfg Co, 124 Tenth St 
Brooklyn. N Y This instrument is 
claimed to take guess work and un- 
certainty out of regulating oil flow on 
any type of burner 

Flow of oil Is governed by a cam 
with a knife edge rotating against a 
V-slot in a flat plane OfHjrator can 
easily repeat the previously deter- 
mined settings with full assurance of 
duplicating results. Concentrated 
free opening minimizes clogging. 
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Westinghouse InductioD Motors 
Aro Lighter and Smaller 

Type CS sleeve-bearing squirrel-eage 
induction motors have been designed 
especially for general purpose appli- 
cations such as machine tools, pumps, 
and auxiliary drives by Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa. These motors are available in 
ratings from to 5 hp., at speeds 
from 875 to 3600 r.p.m. for operation 
on 110, 220, 440, and 550 volts. 2 and 
3 phase. 

More attractive and compact, the 
motors are also stronger mechanic- 
ally. Rigid complete cast frames 
maintain constant air-gap between 
stator and rotor, assuring high effi- 
ciency. Frame improvements include 
new sealed sleeve bearings having a 
combination vestibule and felt washer 
seal, and a larger oil reservoir capac- 
ity. Oil filler cups may be Inserted 
on either side of the motor. 

New wire Insulation gives maxi- 
mum dielectric strength, toughness, 
and flexibility. Combination slot 
cells, with reinforced cuffs, protect 
windings from abrasion, and coil 
ends are taped for reinforcement 
against strains of full voltage start- 
ing. All motors are dynamically 
balanced, and windings are given a 
high-voltage radio frequency test. 


“Micro" Duplicating Bender 

Ferns Parts Accurately 

In many cases the expense of making 
dies or die sets can be eliminated by 
the use of the "Micro” die duplicating 
bender made by O’Neil-Irwln Mfg. 
Co., 316 Eighth Ave, S., Minneapolis, 
Minn. This tool is also said to bend 
metal pieces to shapes which are 



impractical, or In some cases impos- 
sible to obtain with blanking or 
forming dies. 

Range of contour bending and die 
duplicating operations is limited only 
by the expansion and contraction 
limits of the material. The tool will 
receive without alteration simple 
conversions for forming angle, chan- 
nel, rod, round or square tube. Half- 
rounds or flat wire and strip can 
be bent on edge. 

Conversions are quickly made from 
regular stock materials with simple 
lathe and hand tools. Work can be 
held to tolerances not exceeding 0.001 
in. Stops may be set and material 
guides mounted for semi-production 
work up to 1,000 operations per hour. 


Imprnved Spacing Machine 

Provides for Short Runs 

Recommended especially for experi- 
mental work and short-run produc- 
tion is the improved spacing ma- 
chine offered by G. F. Wittman Co., 



20 Northwood Ave., Dayton, Ohio. 
Two styles of this machine are avail- 
able — the spacers and follow-up 
presses. Follow-up presses are the 
same m construction as the spacing 
machine, with the exception that the 
spacing plate is removed and a dif- 
ferent type stripper is used. 

Outstanding advantages of this 
Improvement are ease of operation 
and quick change-over for short-run 
production lots. This is claimed to 
reduce greatly the cost of experi- 
mental parts and limited production 
lots. 

Specifications: Punching capacity, 
15,000 lb.; throat, B in.; stroke, in.; 
weight, 370 lb. 


“Multi-Vane” Motor Used 

In Flue Rollieg Machines 

Identified as Nos. 55-Q and 55 -R, 
two flue rolling machines introduced 
by Ingersoll-Rand Co., Phlllipsburg, 
N. J., are powered by “Multi-Vane” 



air motors. These machines have 
been built for rolling extra large 
tub^s such as used in oil refinery 
stills, for tapping, running in and 
removing large pipe plugs, for tap- 
ping flue sheets in large boilers, and 
for heavy reaming, such as in pro- 
peller shaft couplings. 

Working speeds are very low, with 
correspondmgly high torque. Size 
55-Q has an average working speed of 
32 r.p.m. Size 55-R has an average 
working speed of 20 r.pjn., and about 
50 per cent greater torque than the 
55-Q model. 


"Bradex” Fixture Cleaner 
Offered by Bradley Washfountain 

Bradley Washfountain Co., N. 22nd 
& W. Michigan Sts . Milwaukee, Wls., 
has developed "Bradex” * cleaning 
agent especially for washfoun tains, 
multi-stall showers and drinking 
fountains. This compound, which 
can be used on all washroom facili- 
ties, is claimed to be economical, safe, 
easy to use and highly effective. 


G.E. Photoelectric Relay 

Made for Many Applications 

General Electric Co., Schenectady, 
N, Y., has developed a compact 
photoelectric relay for a wide variety 
of general-purpose applications. This 
relay operates at speeds up to 150 
interruptions per minute and at a 
minimum of 40 foot-candles at the 
phototube with not more than 15 
foot-candles of extraneous light. 

Applications include counting, sort- 
ing, weighing, measuring, controlling, 
signalling, inspecting and regulating. 
The relay has a controlled contact 
rating of 10 amp. at 116 volts a.c., 
with two normally open and two 
normally closed contacts. Relay coil 
is energized when the light at the 
phototube falls below 30 foot-candles. 
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or 


DEFENSE 


TO SPEED 
PRODUCTION 

TO GET EQUIPMENT 
FASTER and CHEAPER 


TO REDUCE COSTS 


AND. 


* rht*be* are rrm- 

hrtv.iti\e. At tiul cx- 

[tfrientes in indu'^tiy 
shovN greater ^saviiiK^j.. 


Let^s get down to earth. Here are the facts: 

Gear Shaving saves 4 months out of every 5 * 
required to hnish gears by grinding. 

Gear Shaving saves 5 dollars out of every 6 * 
required for equipment to finish gears by 
grinding. Less equipment — faster delivery. 

Gear Shaving saves 7 dollars out of every 8 * 
in tool cost per gear compared with grinding. 

Gears produced by shaving are MORE AC- 
CURATE — readily proven by their greater 
quietness — than those produced by grinding 
on a production basis. (Excepting of course 
ground gears laboriously produced on a '‘tool 
room” basis impossible where production 
quantities are needed.) 

Our engineers are ready and anxious to help 
you speed defense gear production. Their 
experience in lowering gear costs, speeding 
gear production, improving gear accuracy 
and reducing gear failure for producers of 
automobiles, machine tools, tractors, elec- 
trical equipment, trucks, etc. is yours for 
the asking. 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD 


DETROIT 


More gcir^ arc fini'.hrd 
on Miclii^n cquipuicni 
than on nil uihrrs com- 
binrd. 
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Ohio Gear Speed Reducer 

Handles Fractional Horsepower 

The BHU speed reducer developed by 
Ohio Gear Co., E. 179th St. & St. 
Clair Ave., Cleveland. Ohio, is offered 
in three assemblies with output shaft 
projecting to right, to left or to both 
right and left. Only 5% in. long, 3 
in. wide and in. high, this frac- 
tional-horsepower reducer is avail- 
able in stock ratios between 10:1 and 
48:1. A bronze worm wheel and a 
hardened and ground worm operate 
in Timken roller bearing.s. Torque 
capacity is 150 in. -lb. 

Cramer Program Switch 

Features Extreme Precision 

The synchronous motor-driven auto- 
matic program switch offered by R. 
W. Cramer Co.. Centerbrook, Conn , 
can be pre-set to clOvse an electrical 
circuit for from 5 to 25 seconds, 
precisely at any 5-minute intervals 
of the 24 hours. The machme will 
handle up to 30 operations per day. 

The 5-minute dial is divided into 
minutes, halves and twelfths. Setting 
this dial on time sets all other dials. 
It can be set accurately to the sec- 
ond and since the main contact is 
actuated by a double cam integral 
with this dial, switching is as accu- 
rate as the setting. A 60-minute 
hand serves for ready tmie check- 
ing, in relation to both the 5-minute 
and the 24-hour dials. The 24-hour 
dial ^serves as the program wheel. 
It has a threaded hole for each 
5-minute interval. Pins screwed into 
the appropriate holes determine sig- 
nalling and switching program. De- 
vice is easy to set and easy to change. 



Hydraulic Elevating Table 

Operated by Foot Pedal 

Short, easy strokes on a foot pedal 
operate the hydraulic elevating table 
developed by Lyon Iron Works, 587 
Madison St., Greene, N. Y. This 
table is useful in moving dies in and 
out of presses, in lifting or support- 
ing overhanging work on drill presses 
and in transferring heavy materials 
or parts from one machine or work 
bench to another. 

Elevating and lowering by means 
of foot pedals leaves the operator’s 
hands free for the work. Table is 
guided so that it cannot swivel. Base 
Ls the same size as the table, allow- 
ing the table to be pushed up close 
lo a machine without any interfer- 



ence from the base. Casters are lo- 
cated at the extreme corners, giving 
maximum stability. Table measures 
24x30 in. Lowered height is 28 in ; 
elevated height is 42 in. Capacity 
LS 2.000 lb. Weight is 350 lb. 


Cam-Operated Limit Switch 

Built for Control Circuits 

The XC-23 cam-operated limit switch 
with contacts arranged to swing open 
for ea.sy inspection and maintenance 
has been designed especially for con- 
trol circuits of such devices as hoists 
and industrial trucks by Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. This switch Is available 
with ratings of 2 amp. at 600 volts 
d.c. and 25 amp. at 110 volts a.c. 
It has two contacts, either or both 
of which may be normally closed or 
normally open. 

A special feature of the switch is 
the Micarta fingerboard on which 
the contacts are mounted; it swings 
upward out of the case for easy con- 
necting, inspection and maintenance. 
The switch is housed in a sheet steel 
weatherproof case. Operation is by a 
camshaft on which rollers travel. 
These rollers make or break con- 
tacts at any point on the travel. The 
switch may be actuated either by a 
revolving shaft coupled to its cam- 



shaft, or by movement of an operat- 
ing lever attached to the camshaft. 
Moving contacts arc self-aligning, 
with a comi>ensating operating finger. 


Standard Mounting Strips 

Intruduced by Kirkland 

To facilitate use in multiple of signal 
lights, toggle switches and pushbut- 
tons, H. R. Kirkland Co., Morristown, 
N. J., has developed a line of stand- 
ardized mounting strip.s. Tliese strip.? 
are similar to those used in the con- 
struction of telephone switchboards. 

They are of stainless steel, with a 
rippled finish and beveled ends. 
Strips are furnished with all devices 
mounted on them, ready to install 
They are available in three lengths, 
to contain two, three, or five units 
per strip. Tliere is a designation 
strip to match each length 



Goggle Safety Shield 

Developed by Kimball 

Kimball Safety Products Co., 7314 
Wade Park Ave., Cleveland, Ohio, has 
developed a cellulose acetate side 
shield for use on workmen's spec- 
tacle-type protective goggles. The 
purpose is to provide added pro- 
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tection against particles getting into 
the eye from the side, while at the 
same time not interfering with vision 
The shield is inexpensive, yet dur- 
able. It Is easily applied or replaced 
by merely slipping it on over the 
temple or ear piece. It is available 
either clear or tinted 



Bates Marking Machine 

Stamps Irregular Parts 

Round, flat and tapered articles can 
be marked with the No 9 marking 
machine developed by H O Bates, 
(The Acromark Co ) 245 N Broad St , 
Elizabeth, N J This device is capa- 
ble of marking names, specification 
numbers and other Information on a 
variety of sizes and shapes of paits 
Markmg area Ls sufficient to take 
parts up to 10x4 in. For round pieces 
the product is rolled as a flat die im- 
presses the mark For flat parts tlic 
impressions aie made with a rollei 
die Holders take steel type foi solid 
lettering dies and are quickly intei- 
changeable for any marking 


Inconvenient Places Lighted 

By Emeloid “Mekanix-Lite" 

Lucite plastic Ls used in the “Me- 
kanix-Lite” offeied by Emeloid Co , 
287 Lauiel Ave , Arlington N J 
The well known property of this 
plastic of transmitting light through 
a curved lod permil^s tne spotlight- 
ing of hard-to-see places and loca- 



J 



im. 


War machines and muni- 
lions have to be good to 
stand up under war condi- 
tions. They must be made 
rapidly in huge quantities by 
a variety of plants. All parts must be 
strictly interchangeable. 

Hence the task of guarding quality be- 
comes □ matter of life and death impor- 
tance to a nation rearming to preserve its 
liberty. 



Sheffield Visual Gages are stalwart guardi- 
ans of dimensional quality. They are used 
in checking dimensions of manufactured 
□ nd purchased parts, tools, production and 
master gages. 

The sturdy Reed Mechanism, combined 
with the light beam lever arm, provides a 
sensitivity to meet the highest precision 
standards of measurement — but without 
the delicate fragility so often associated 
with sensitivity. 

These gages are not delicate, they ore 
strong and deadly accurate. They are 
made in various models to check accu- 
rately to thousandths, '"tenths"' or mil- 
lionths of an inch and all provide rapid, 
easy gaging to any limits required on 
production work. 


Write for information. 


tions difficult to reach Lucite adapt- 
ers come In several shapes, one of 
which has a permanent magnet at 
the outer end with capacity to lift 
V oz Adapter, which is claimed to 
be practically unbreakable, threads 
into the end of an ordinary battery- 
operated flashlight 


^GKORPORMWN • DRYT0N,0HI0,U.S.R. 

MAXTfll OAOIMAKI»t 
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New “Pel-Lift" Heist 

Nis Capacity ef 4V2 Teas 

The "Pul-Llft” portable hoist an- 
nounced by Philadelphia Div., Yale & 
Towne Mfg. Co., 4530 Tacony St., 
Philadelphia, Pa., ha-s a capacity of 
tons. Great strength with light 
weight Is achieved through the use of 
alloy steel. 

The roller chain Ls specially de- 
signed and has an ultimate strength 
nearly five times the rated capacity 
of the hoist. A feature of the device 
is that it operates equally well in 



horizontal or vertical positions.. Thus 
it can be used for both pulling and 
lifting and is suitable for almost any 
type of maintenance Job. For opera- 
tion in close quarters, it has a ratchet 
handle with a universal action. Short, 
easy strokes at any point within a 
complete circle permit operation. 
Possibility of flying handle is de- 
creased to a minimum by a self- 
actuated load brake. 

Toggle Claiop Templets 

Offered by Detroit Stamping 

To save the time of tool designers in 
figuring and detailing toggle clamps 
for holding parts in production fix- 
tures, Detroit Stamping Co., 343 Mid- 
land Ave., Detroit, Mich., is giving 
away sets of templets, scaled precisely 
to the new toggle clamp dimensions. 
Eighteen separate templets are pro- 
vided, ranging from light up to air 
operated heavy duty models. Each is 
reproduced on hard finish parch- 
ment paper. 


Hygrade Sylvania Announces 
200-Watt Fluorescent Fixture 

Hygrade Sylania Corp., Salem. Mass., 
has developed 200-watt “Miralume" 
fiuorescent lighting fixture which 
makes use of four 40-watt fluorescent 
lamps, either daylight or white. This 
No, C-205 fixture Is 49 in, long, 14Vj 


in. wide, and 7% in. deep, and weighs 
approximately 45 lb. It is provided 
with plastic diffusing panels and bot- 
tom louvres. 

DeVilbiss Automatic Drain 
Used on Compressed Air Lines 

Type HOD automatic water drain for 
use in compressed air lines, claimed 
to be simple in construction, positive 
In action, and trouble-free in opera- 
tion, has been developed by DeVilbiss 
Co., Toledo, Ohio. This device, avail- 
able with four convenient fitting 
assemblies, automatically drains the 
air line or air receiver, preventing 
water from being carried into the tool 
being used. It thereby prevents rust- 
ing and corroding, and assures an air 
supply free from moisture. Its use is 
especially desirable in spray painting, 
where it insures i gainst possible 
moisture deposit on freshly finished 
surfaces. 

The unit operates antomatlcally by 
slight fluctuation of the main line 
air pressure. A variation of as little 
as 5 lb. is sufficient. A manual drain 
is provided for use in periods when 
the main air line is not in use. 



Haynes Stellite Announces 

"Star J-Metal" Alloy 

"Star J-Metal” is the latest cobalt- 
chromium-tungsten metal-cutting al- 
loy announced by Haynes Stellite Co., 
30 E. 42nd St., New York, N. Y., a 
unit of Union Carbide & Carbon 
Corp. Thorough tests on production 
Jobs prove these tooLs to be a sub- 
stantial Improvement over the former 
standard grade of Stellite “J-Metal” 
In life between grinds. It is recom- 
mended for all machining operations 
on cast iron, semi-steel, steel, or 
other materials. The new tools can 
be operated under the same condi- 
tions as the original grade and are 
ground with the same wheels, at the 
same speeds and feeds. Tool life be- 
tween grinds is, however, substan- 
tially longer. In some cases, im- 
provement in cutting quality makes 
possible higher speeds and feeds. 


“De-Ian" Circuit Breaker 

Handles Heavy Loads 

The Type DH “De-ion” air circuit 
breaker, designed especially for in- 
door circuit protection in industrial 
plants by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., is 
available in ratings from 100,000 to 
250,000 kva. interrupting capacity; 
600, 1200, and 2000 amp. for operation 
on 2500 and 5000 volts, three phase, 
60 cycle power. Features include in- 
laid silver- to-silver main contacts; 
arcing contacts of special tungsten 
alloy; and isolation of high voltage 
and control circuits. 

Closing operation is of the solenoid 
type, with a mechanism mechanically 
and electrically trip-free. Contact 
opening is accelerated by springs. 
Principal advantage of this construc- 
tion is its high speed, resulting in 
only a half cycle of arcing at most 
current values. 


Potassium Cyanide Made 

In U.S. by du Pont 

Manufacture in the United States of 
potassium cyanide, a strategic chemi- 
cal employed in hardening tool steels, 
has been announced by R. k H. 
Chemicals Dept., E. I. du Pont de 
Nemours & Co., Wilmington, Del. 
This chemical was formerly im- 
ported, bub none of the imported 
material Ls now available. In addi- 
tion to its importance in heat-treat- 
ing steel, the material is valuable in 
electro-plating metals. 


"Murco" Unit Heaters 

Made In Two Types 

D. J. Murray Mfg. Co., Wausau, Wis., 
has develoi>ed the M Series “Murco” 
unit heaters in both standard and 
vertical projection types. Design of 



the individual capper spiral fin tube 
core provides even air distribution at 
high velocity. Individual tubes pre- 
vent stresses due to unequal expan- 
sion. 

Entire unit is spring suspended 
and floats free In the casing, thus 
eliminating rigid connections between 
the cabinet and unit. Heaters are 
made in 27 models for steam, and 8 
models for hot water. Each type of 
heater is finished in baked crinkle 
enamel 


HOB 


AMERICAN MACHINIST 


NEW MATERIALS 


long Lengths of Tapered Tubing Made 

Possible by Dewey Tube-Forming Process 



Tubing with tapers up to 20 ft. long 
or with any combination of tapers and 
curves In the same length, with reduc- 
tions in diameter up to 50 per cent, 
are possible with the Dewey tube- 
forniini^ process developed by Steel fie 
Tubes Div., Republic Steel Corp., 
Cleveland, Ohio. Thus are opened up 
new possibilities for economical use 
of tubing. For example, tubular auto- 
motive propeller shafts can be made 
a constant-strength beam by tapering 
from the ends to the center, instead 
cf tapering lor only a short distance 
from each end. Aircraft landing gear 
struts can follow similar design, in- 
stead of using a stamped and welded 
assembly. 

In machines using the Dewey proc- 
ess, tubing is pa.ssed through a closely 
fitting bushing mounted on a trans- 
verse forming carriage, its ends being 
gripped in headstock and tailstock 
chucks. Headstock chuck is turned 
by power, the tailstock chuck running 
free. Headstock is pulled along the 
ways by a hydraulic piston to keep 
the tube under tension and take up 
its increase in length as it is reduced. 
Forming carriage moves from tailstock 
to headstock, the centralizing bushing 
engaging the tubing just ahead of the 
forming rolls which move radially, 
their motion controlled by a templet 
bolted to the machine bed. Roll hous- 
ings are geared together so that one 
templet actuates both rolls at the 
same time. 

Machine shown handles tubing as 
heavy as No. 8 gage up to 4 in. in 
diameter. When forming 2-in. tubing, 
wall thickness ranges from 20 to 10 
gage. Percentage reduction depends 
on analysis. On boiler tubing, reduc- 
tion has reached 50 per cent. For 
brass and Monel, reduction may be 60 
per cent of the original diameter. 
Either welded or seamless tubing can 
be handled, but it must be free from 
flaws. It should also be uniform in 



temper to within usual commercial 
limits. 

Wall thicknc.ss is affected by the 
roll-face radius, the axial load applied 
to the tubing, and the rate of feed of 
the forming roll carnage. A sharp 
roll face radius thins the metal at 
points of severe reduction. A wider 
radius thickens It. Control of axial 
loads and roll feeds permits the metal 
to be displaced within wide limits. It 
is pos.sible to control thickness of all 
portions of the work. Scrap is low, 
being only the few inches at each end 
icquired for chucking. 

‘'Castolin” Brazing Alloys 

Melt at Low Temperatures 

“Castolin” low-temperature welding 
and brazing eutectic alloys, formerly 
imported into the United States, are 
now being manufactured by Eutectic 
Welding Alloys, Inc., 40 Worth St., 
New York, N. Y. These metals, avail- 
able in a full range of special alloys 
in rod form, are said to make use 
ol a new eutectic binding technique. 
Absolute fusion of molten rod with 
heated surface is claimed to be eeisily 
achieved. 

"Durez 1910" Plastic 

Has High Impact Strength 

Known as "Durez 1910,” a high-im- 
pact phenolic molding compound 
developed by Durez Plastics & Chemi- 
cals, Inc., North Tonawanda, N. Y., Is 
the third in a series of “1900” com- 
pounds having a particle size mak- 
ing it convenient to handle in hop- 
pers and feeders. 

Containing quantities of graph- 
ite this material was developed 
especially for such applications as 
bumper shoes, refrigerator lock bolts 



mARCtlAtlT 

the electric calculator with 
straight-line tnie-figure dials 
for ALL 3 FACTORS 

It's not economical for high-wage 
employees to figure with pencil and 
paper, because MaRCHANT will give 
"the an-swer" in a jiffy ... correctly 
pointed off... with all three factors 
in plain sight for checking. 

This is why Marchant is so popular In 
shop and drafting room ... for all 
work where slide-rule accuracy does 
not suffice. 

Try an Automatic Electric MARCHANT 
at our expense. They're priced to fil 
your job . . . budget terms if desired. 



0 

TEAR OPP COUPON AND MAIL TODATI 



G.nMamen: AM 12 25-40 

Q W t wlih to try □ Marchant at no oblioation to u». 
r~l Send "7 place Natural Tri 0 . Functioni with Incre- 
ment! to 5econds"(25 cenli in itamps encloted). 
r~] Send "Simplified Sq. Root Method" (no charge). 

I I Send pamphlet "Convenion of Decimal Ratio to 
Common Fraction for Gear Deiign" (no charge). 
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SEND FOR 

your FREE Copy 
of this useful 


CATALOG & 
DATA BOOK 
. . NOW! 



It's yours for the asking! 

If contains 120 pages of valuable data 
on all types of heating and heat-treat- 
ing products, Including: Blowpipes & 
Burners, Furnace Burners, Forges, Oven 
Furnaces, Pot Furnaces, Melters, Heat- 
ing Machines, Blowers, Tube Furnaces 
and many others. This A.G.F. Cata- 
log & Data Book also contains a sec- 
tion on accessories including; Pyrom- 
eters, Automatic Temperature Con- 
trols and Flow Meters. 


and other parts where minimum fric- 
tional resistance is desirable. 

Previous impact-resistant materials 
of thfs type have been of very fluffy 
consistency and were difficult to 
handle in feeders and hoppers. 
"Durez 1910” has a particle size com- 
parable to dry rice and may be pre- 
formed easily. It flows freely through 
standard feeders. Specific gravity Is 
1.45. Bulk factor Is 3.6:1. 


Jessop “TT3’’ Tool Steel 

Possesses Unusual Toughness 

A medium-carbon manganese-molyb- 
denum steel, known as “773” tool 
steel, has been added to the line of 
cutting materials offered by Jessop 
Steel Co., 595 Green St., Weishing- 
ton, Pa. This steel is said to possess 
unusual toughness, making it suited 
for use in tools, dies, punches, cut- 
ting tools, chisels, etc., and for a va- 
riety of applications where excep- 
tional toughness in thin sections, as 
in step-down dies, spatulas, scraper 
knives, etc., is required. A S -in. sec- 
tion in the hardened and drawn 
condition f5B Rockwell C) takes a 
permanent set wlthoul cracking or 
bending. 


Bronze Welding Rod 

Has High-Test Flux 

Air Reduction Sales Co., 60 E. 42nd 
St., New York, N. Y., has developed 
a high-test flux-coated bronze weld- 
ing rod claimed to offer advantages 
of low fuming, faster application, 
denser deposit, increased tensile 
strength, greater bond strength, in- 
creased hardne.5s, improved ductility 
and saving in time. It is claimed that 
this flux adheres well in shipment 
and In use, and that it will not fall 
off if the rod Ls bent excessively 
For those who prefer a bare welding 
rod. the same flux is available in 
liquid paste form. 


A SPECIAL SECTION 

of this free data book contains charts 
on S. A. E Staeli and Thair Haat Traat- 
mant, a Temperatura Convariion Tabla, 
a Hardnest & Tansile Convarxion Table, 
a Praisura Convarsion Chart as wail at 
other useful data. 

HERE'S YOUR CHANCE- 
DON'T MISS IT! 

This Catalog & Data Booh is offered on the "first 
coma, first lerva" basis. 

Mall your request today on your com; any letter- 
head to ba sure of receiving your copy. You will 
not be obligated In any way. 

Repre'i¥ itaiivsi, hi atod 

Gas Furnace Co 


TRADE 

PUBLICATIONS 


AIR CIRCUIT BREAKERS A 12- 

page Illustrated catalog which lists 
and de.scrlbes "De-ion” air circuit 
breakers for load center, panelboard, 
switchboard or inclosure mounting i.s 
circulated by Westlnghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 

AIR CLEANER Four-page folder. 
No. F-8501, published by Westlng- 
hou.se Electric & Mfg. Co., Edgewater 
Park, Cleveland, describes the opera- 
tion of the "Precipitron,” an electro- 
static air cleaner. 

BLOWERS Roots-Connersville Blow- 
er Corp., Connersvllle, Ind., has Issued 
a new bulletin. No. 21-B-35, which 


describes the construction and opera- 
tion of rotary positive blowers for 
handling small and medium volumes 
of air against pressure or under 
suction. 

COMPRESSORS Worthington Pump 
Machinery Corp., Harrison, N. J., 
has published a 6-page folder which 
illustrates the operating features of 
roller bearing compressors for refrig- 
eration. 

CUTTING MACHINE Air Reduction 
Sales Co., New York, N. Y., has pub- 
lished an B-page booklet which de- 
scribes the operation and specifica- 
tions of the “Radiagraph,” a portable 
motor-driven gas-cutting machine. 

CUTTING MACHINES Air Reduc- 
tion Sales Co., New York, is circulat- 
ing a 15-page booklet which describes 
the construction and operation of 
gas-cutting machines for marine con- 
struction. 

ENGINES Caterpillar Tractor Co., 
Peoria. 111., has Just issued a 32-page 
booklet which lists the capacities and 
mechanical features of each of the 
eight sizes of Caterpillar diesel ma- 
rine engines. 

HOBBING MACHINES Barber-Cole- 
man Co., Rockford, 111., has published 
Bulletin No. F-1410-1, which covers 
.special units and accessories for 
standard and precision bobbing ma- 
chines. 

LIFTERS A 32-pagp catalog prepared 
by the Economy Engineering Co., Chi- 
cago, describes all types ol lifting and 
hoisting devices for use in factories, 
warehouses, stores and machine 
shops. Details of construction are ex- 
plained and sample specifications are 
given. 

OIL CIRCUIT BREAKERS An 8- 

page illustrated bulletin, No. 33-600, 
circulated by Wostmghouse Electric & 
Mfg. Co., contains a general descrip- 
tion of oil circuit breakers designed 
e.specially for indoor indu.stnal and 
central station use. 

PRESSURE GAGES Brown In.SLru- 
inent Co., Philadelphia, has just pub- 
lished a new catalog, No, 6706, which 
covers a complete line of vapor-actu- 
ated thermometers and pressure 
gages. 

PUMPS International Nickel Co., 
Inc., New York, N. Y., has Just pub- 
lished an illustrated booklet contain- 
ing comprehensive information on 
pumps and parts. 

TURRET LATHES Jones Lamson 
Machine Co., Springfield, Vt., hajs 
published a book, “Turret Lathe 
Earning Power,” In which answers 
are given to fundamental questions 
that form a basis for comparison of 
turret lathes and their relative 
values. 
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